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ANACONDA Minerals Co, ,ly 
f\lew Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

July 3, 1986 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. 0. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

Following are the sampling data of the Second Quarter 
(April-June) 1986 for Anaconda's former Jackpile 
Minesite leases. 

1. Chemical and Radiological Analysis for Surface 
Water. 

2. Maps Showing Surface Water Sampling Locations. 
3. Chemical and Radiological Analysis of Groundwater. 
4. Map of Groundwater Monitoring Locations. 
5. Results of the Air Monitoring Program including 

radon concentrations. 
6. Maps Showing Locations of Air and Radon Monitor

i ng Stations. 

Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company Is a Division of AflanllcRichlieldCompany AMC0-6167-A (8-83) 
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ANACONDA MINERALS COMPANY 
1'J:::: r-..;EXICO OPEf=:::..TIQN Second quarter 1986 (April-June=-------

Description Date 

I Field 

pH 

Lab 

pH 

.. Field ! Lab 

I I E .c. I E .c. 
l HCOJ I 

mg/1 ! 

Cl 

mg/1 
I 

mg/1 I 
Na 

mg/1 

! K 
I 
I mg/1 

I 

I 
mg/1 1 

Ca Mg 

mg/1 

I NOJ i 
! mg/1 '1 

i 

Si02 I 
mg/1 11 

Rio Paguate 
Upstream 

! i I 

t 04-01-86'1 8.35 II 
, I 7.95 ~ 685 690 270 1 9 255 ! 23 i 3 I 84 i 34 I < 1 1 38 1 

U
Rio Moquino r II \ 8.48 ! 8.12 ~· 1575 : 1580 ; 284 I 12 l 650 I 141 I 7 I 131 I 80 I / 1 I 16 I 

ps t ream 1 i 1 
' ' ' 1 

~~:v!a~~~~~uence 1J 
11 

; 8.51 ~ 8.05 i 720 I 705 I 271 i 9 \ 334 
1 

24 \ 4 I 85 \ 36 I~ 1 I 37 \· 

Rio Hoquino ~~!~ 11 i
1
· ~ I I I ! ! I I I I I I 

above confluence •j! 
1 

8.47 \ 8.10 I 1600 1700 ! 255 , 14 837 : 169 9 132 96 < 1 15 I 
Ri aguate @ i,t\ II II 8.40 ! 8.08 !··. 1400 ,! 1500 II 271 [

1 

13 I 699 I, 104 I 7 I' 118 I 77 I< 1 I 26 I 
Ford Crossing th . 1 1 

Paguate Reservoir[,\ " I, 7.48 I 7.65 11750 11790 I 298 I 18 I 559 1152 I l3 I 156 I 84 I <, 1 I ll I 

·· !!1 ;! I I I I I I I I I I I 
· t:\nate :I m~/1 I m~~l t m~71 I m~/1 rrgc;1 !~11 I ~~1 I I :~1 I I I I I 

----------~~----~----~----~-

Hn 

mg/1 I 
U-Nat ~ 

. mg/1 ! 

.05 l.ool7 I 

.01 1.0045 1 

.01 l.ono 

.02 1.0218 

.02 .0474 

.10 .0751 

Ra-226 

pCi/1 

< .20 

< .20 

.22+.14 

.47+.18 

.99+.34 

.59+.21 

Rio Paguate 11!1 ,:I I' ! t I I I I I I I 
U__,_p_s_t r_e_a_m_·-------fih,_o_4-_0_1_-_8-+6 _4 __ ._01_;-----<(_._0_l~i ......::<'--._10'-. ~':-(.,....:..._0_1 __ -t-.t. __ . QL < . ~_q- __ • 01 _L. ___ _j_5_4 __ 6 ___ +------i~-----+----+----+------t-----+--~----

~~~t~~~~ino (,\\ 11 !j (. .01 I< .01 l (..10 l<.Ol ( .01 
1 
< .10 .04 1 11294 I I I I ..... . 

Rio Paguate j1
1 

11 I J I I I I I I I l I I I \ -~--
·1 :1 < . 01 •l, I • 01 ~ < .10 li, <. 01 . < . 01 ! < .10 I . 02 I 562 I I, I ' I above confluence ' ' ~ 1 ! 

-----------*'----~-----~----~----~----~------+-----~------~----~-----+------~----------~------c------+-----1-------- --
R~· oquino 
above confluence 
Rio Paguate @ 
Ford crossing 

Paguate Reservoir 

), II J < .01 \ < .01 1 < .10 I, (.01 \ ( .01 \ < .10 l .06 \ \ 1490 I I :! \ \ I \ 
II 

:I < . 01 \.<. . 01 i < .10 ! ( . 01 1 < . 01 1 < .10 1 . 02 ! 11155 i 1 1 1 1 I 1 

II ll ( . 01 I < . 01 k .10 t <. 01 I < . 01 I< .10 I .10 I I 1456 i I i ! i I I 
1\ I I ! I I I I I I i I I 
ll l I l I I I I : i l ! l I 

II I I I I I I I I l \ ! I I I 
II I I I I I J I 1 ~ i ! r I : I 
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WATER ELE~J.· HC0 3 
DESCRIPTION DATE LEVEL pH COND. ppm 

M-2 04-08-86' 5971.13 I 8.50 1600 413 

M-4 II 5896.44' 7.57 1350 448 

M-6 II 5988.60' 8.41 1450 437 

M-10 II 5958.90' 7.80 2000 418 

M-14 " 5936.74' 8.93 645 355 

M-16 II 5907.63' 7.67 980 410 

J.P. 'B' II 5976.26' 6.20 7600 300 

J.P. 'C' II 5930.31' 6.65 3700 364 

J.P. •n"i II 5848.74' 8.96 5800 ~073 

As Ba Cd Cr 
DESCRIPTION DATE ppm ppm ppm ppm 

M-2 04-08-86 < .01 4.10 ~ .001 ~Col 

M-4 II < .01 <. .10 .(. 001 < .01 

M-6 II < .01 <. .10 (. 0 001 (.01 

M-10 II <. .01 (.10 < .001 <.01 

M-14 " < .01 <,.10 (.001 <.Ol 

M-16 " <. .01 < .10 <.001 1.. .01 

J.P. 'B 1 " <.. 01 .( .10 < .001 < .01 

J.P. 'C' " (.01 < .10 (.001 (.01 

J.P. 'D' II (.01 (.10 ( .001 ( .01 

l 

Anaconda Minerals Company 
New Mexico Operations 

co 3 Cl so4 Na K Ca Mg 
ppm ppm ppm ppm ppm ppm ppm 

l 19 442 372 4 .c9 3 

- 22 346 157 7 96 49 

- 15 326 322 5 5 2 

- 17 656 358 8 52 34 

10 3 35 175 2 2 l 

- 7 145 198 3 16 8 

- 25 4967 ~570 25 430 240 

- 36 2363 175 13 465 340 

101 11 2479 ~430 32 7 62 

c 

F Pb Hg Se Ag Cu Fe 
ppm ppm ppm ppm ppm ppm ppm 

1.20 < .01 !(.0004 ( .01 4.01 <.. 01 .06 

6.20 <..Ol (.0004 (..01 < .01 ~.01 .04 

1.30 ( .01 <· 0004 (.01 ( .01 < .01 .07 

0.90 <.01 (.0004 c{.Ol <-01 < .01 .05 

0.90 .( .01 (. 0004 ".01 (.01 <.Ol .07 

1.10 (vOl t_, 0004 L.-01 1.. .01 (.01 .05 

0.17 <-01 <· 0004 .02 (.01 .(. 01 49.0 

0.27 (.01 t . .-0004 .01 < .01 <'.. 01 4.8 

0.19 < .01 (.0004 < .01 .( .01 <.· 01 .06 

Second quarter 1986 ( April-June) 

Mn N03 Si0
2 TDS U-N at Ra-226 I f Lab Lab 

ppm ppm ppm ppm mg/L pCi/1 pH EC 

.05 ~1 9 975 .0016 < .20 8.35 1650 

.06 ~1 15 878 .0027 1.42+.43 7.66 1325 

.04 <l 12 878 .0116 .22+.18 8.20 1410 

.10 (1 10 1327 .0763 8.07+1.9 7.85 ~oio 

.01 (l 13 393 .001 .26+.15 8.79 63" 
... 

.10 <1 11 684 .0459 .37+.23 7.84 97u 

2.5 (l 24 7450 .001 l. 76+1. 70 6.55 ~800 

1.8 <1 9 3749 IJ-.255 2.98+1.05 6.90 13900 

.03 <1 6 4593 .1071 .57+.23 9.05 pOOO 

Zn AI B Co Mo Ni v P04 
ppm ppm ppm ppm ppm ppm ppm P_R~9 .. ·' 

<.Ol ( .10 0.50 (.01 < .01 (.10 1.<. 01 ( .10 

< .01 < .10 0.20 (.01 <. .01 < .10 < .01 1<. .10 

k .01 (.10 0.50 (.01 < .01 < .10 <'.. 01 < .10 

<'. 01 < .10 0.30 < .01 < .01 < .10 < .01 ( .10 

<-01 < .10 0.20 < .01 <. .01 < .10 <-01 < .10 

< .01 ( .10 0.20 < .01 <. .01 K .1o <-01 .( .10 

(..01 (.10 1.0 .06 <_.01 (.10 <'.. 01 <. .10 

< .01 < .~0 0.30 < .01 < .01 < .10 < .01 < .10 

< .01 1... .10 0.40 (.01 < .01 (.10 < .01 L. .10 

' 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 4000 

t::;j U U I I 0 Monitoring Site 
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LOCATION DATE 

1. P-10 Area 04/86 

2. West Gate 04/86 

3. Well /14 04/86 

TOTAL 
PARTICULATE 

ugm/M3 

13.61 

13.81 

16. 27* 

JACKPILE - AIR SAMPLING 

SECOND QUARTER, 1986 

U-N at. 
uCi/mlxl0-15 

0.23 

0.27 

o. 27 

Ra-226 
uCi/mlxl0-15 

0.25+0.11 

0.23+0.13 

0.23+0.12 

Th-230 
uCi/mlxl0-15 

0.42+0.32 

0.20+0.30 

0.55+0.37 

Pb-210 
uCi/mlxl0-15 

24. 63+1. 30 

18. 86+ 1. 22 

20. 33+1. 23 

*This value may include a contribution from a landfill burning adjacent to this station, 
installed and operated by the Laguna Reservation and Tribe, respectively. 

JACKPILE-AMBIENT RADON CONCENTRATION 

SECOND QUARTER, 1986 

Rn-222 
LOCATION DATE pCi/L 

1. P-10 Area 04/86 1.71 
05/86 1. 79 
06/86 1.64 

2. Westgate 04/86 0.49 
05/86 0.58 
06/86 0.59 

3. Well /14 04/86 0.68 
05/86 0.66** 
06/86 0.84 

'~*10 day x 
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ANACONDA Minerals Cot .ty 
New Mexico uperations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 221·1 

April 9, 1986 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. 0. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

/~en 11 

'' t '{' 
1\ I 

AIO: 0 I 

• ' I ·~.' I 
' ! I 
I to~.J, 

Following are the sampling data of the First Quarter 
(January-March) 1986 for Anaconda's former Jackpile 
Minesite leases. 

1. Chemical and Radiological Analysis for Surface 
Water. 

2. Maps Showing Surface Water Sampling Locations. 
3. Chemical and Radiological Analysis of Groundwater. 
4. Map of Groundwater Monitoring Locations. 
5. Results of the Air Monitoring Program including 

radon concentrations. 
6. Maps Showing Locations of Air and Radon Monitor

ing Stations. 

nerely, 

':&~Rd 
Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company Is a Division of AtlantlcRichlleldCompany AMC0-6187-A (8-83) 
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Description 

I Rio Paguate 
Upstream 1/2/86 8o20 750 800 
Rio Moquino 
Upstream 1/2/86 8.50 1300 1380 
Rio Paguate 
Above Confluence 1/2/86 8o30 795 820 
Rio Moquino 
Above Confluence 1/2/86 8.44 1600 1650 

io Paguate @ 
.cord Crossing 1/2/86 8o4l 1500 1600 

Paguate Reser. 1/2/86 7.00 1525 1450 

Zn Pb Ni 
Date ppm ppm ppm 

Rio Paguate 
Upstream 1/2/86 
Rio Moquino 
Upstream 1/2/86 
Rio Paguate 

I ~bove Confluence 1/2/86 
lo Moquino 

I Above Confluence 1/2/86 
Rio Paguate @ 

I Ford Crossing 1/2/86 
Paguate 
Reservoir 1/2/86 

I I I I I 

275 

248 

272 

245 

257 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

10 229 30 4 110 41 

9 625 99 8 142 71 

10 255 34 4.01 1071 44 

I I 
12 795 I 13lllo I 1491 92 

13 712 118 9 144 88 

<LOI 

<1.0 

<l.ol 

! 
<loOI 

<1.0 

280 28 556 106 18 153 58 I<LOI 

I I 
I 

Se Ba Cu I 
ppm ppm ppm I I I 

I I I I 
l I I I 
! l : 

! 

I I 
I I 

I I I 

I I 

I 
I 

I 
I I I I I 

I I I I I I 

1st Quarter 1986 

pH 

I 36 l<olO l<olOI 638 17.98 

! I 
25 <olo I .1o n97 Is. 22 

I 32 
! ! 

l<olO l<.lOI 644 lsoOl 

I I 24 
I I ! ! 
I < • 1 o I o 1 o I 13 3 o I s . 1s 

I 23 
! ! I I 
l<olO l<olol 133618.20 

I 15 
! 
I o 3o 

! ! ! 
1.1s I n36l7 o 8o 

I I l I i 
I I 
)Ra-

I I U-Nat 1226 I 
mg/1 pCi/11 I I 

J.0028 
.21+ ! 
.io 1 I I 

! 
J.0042 1<.20 I I 
! 1.42+ 

I l .0180 .14 
o4l+ 

i I .0219 .19 
.95+ 

I I I • o4os I • 42- I 
! ! .37+ ! 
.o846 I .16 I i I 

I I 1 I 
I I I I I I I I 
I I I I I 
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' '· 

Paguate 
·:·V.ill~ge 

•' I '• 

.,../'"". ... 

Approximate Lease Boundary 

,.··-·\ 
• RIO MOQUINO UPSTREAM 

... f I 
) 
·\ .) 

\..· 

'
RIO ~OQUINO ABOVE CONFLUENCE 

I 

RIO PAGUATE 
FORD CROSSING 
(DOWNSTREAM) 

.· .··.,...,.. 
/ 

IN INC?/ A R E fo· ..... / 
) i .. ../ . .· 

/ 
) 
I 

·, 

... __ ... - ... - ... ;' 

• Monitoring Site 

LOCATION OF 
SURFACE WATER MONITORING STATIONS 
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Description 

I 
M-2 

M-4 

M-6 

M-10 

M-14 

M-16 

"B" 

I "C .. 

"D" 

Water Field 
Date Level pH 

1-9-86 5971.37 8.27 

1-9-86 5896.39 8.17 

1-9-86 5987.96 8.26 

1-9-86 5958.80 7.78 

1-9-86 5937.74 8.86 

1-9-86 5907.98 7.48 

1-9-86 5977.25 6.16 

1-9-86 5930.54 6.80 

1-9-86 5848.28 8.96 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

Field Field 
Temp. Elect. 
oc Cond. TDS S04 

15.0 1600 I 1048 I 441 

! I 
15.0 1050 I no I 281 

16 1450 963 352 

15.5 2000 1306 652 

16.5 650 422 37 

17.0 1000 569 141 

ls t Quarter 1986 

I Field l Field I U-Nat Ra-226 
mg/1 pCi/L JpH I EC I 

I + I I I -
J.0034 .29 .141 7.75 I 169o I 

+ ! I -
.0012 .75 .25 7.64 I 1010 

+ 
I • oo21 I • 42 

-
1450 • 21 7.99 

+ 
I '· 0708 7.69 1. 79 7.64 I 2ooo 

+ ! I 620 I .0012 .28 - .131 8.36 
+ ! 

I 860 I .0325 I .41- .1sl 7.62 

I 7616 
! + I ! I 18.5 7750 so39 1.0122 I 2.o6 l.s4 6.30 I 79oo 

14.0 
+ I I 4000 I 3800 3987 2436 1.577 4.40 1.18 6.84 

.1997 I 0.83+ .2sl I 6000 
I 

15.0 5800 4606 2467 9.00 I 

I I 
I I I 

I I I 
I ___ _!_ I _1_ ______ _1 _ l __ l _ I I I I I 
~~-- I - 1- -- - I I - - T I -- T- I -- --- ------1 I 

I I I 

I I I 
I I I I 
I I I 

I 

I I 

I I 
I I 
I I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I I 

I I I I I I I I I I I I I 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 I 4000 

t:;t:;U I I • Monitoring Site 
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JACKPILE - AIR SAMPLING 

FIRST QUARTER, 1986 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ugm/M3 uCi/mlxl0-15 uCi I mlxl 0-15 uCi/mlxl0-15 uCi /mlxl0-15 
===-~ 

1. P-10 Area 01/86 8. 49 • 37 .234 + .129 .922 + • 61 48.59 + 2.46 -

2. West Gate 01/86 15.50 .23 .248 + .130 .868 + .56 35.96 + 1.86 

3. Well #4 01/86 10. 52* .43 .213 + .110 1. 596 + • 77 31.91 + 1. 77 

*This value may include a contribution from a landfill burning adjacent 
to this station, installed and operated by the Laguna Reservation and 
Tribe, respectively. 

LOCATION 

1. P-10 Area 

2. Westgate 

3. Well //4 

JACKPILE-AMBIENT RADON CONCENTRATION 

FIRST QUARTER, 1986 

DATE 

01/86 
02/86 
03/86 

01/86 
02/86 
03/86 

01/86 
02/86 
03/86 

Rn-222 
pCi/L 

2.37 
1.58 
2.04 

0.86 
0.61 
o. 7 5 

1.18 
0.75 
0.91 
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_ ___, ___________ , ______ ,____. _____ ~·-··-

LOCATION OF 
AIR QUALITY MONITORING STATIONS 

r£ET 
;-ooo o zoov "Ooo 

I-.( :i-L.~ - : o.· · 1---:::j 
\-J ;..4.-1 -~ : ·:. · .... _, a 
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ANACONDA Minerals Co,. my 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 221 ·1 

January 7, 198~t~ 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. 0. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

BLM 1 
~QUl 

JAN 10 \~US -
~· ... : 

Following are the sampling data of the Fourth Quarter 
(October-December) 1985 for Anaconda's former Jackpile 
Minesite leases. 

1. Chemical and Radiological Analysis for Surface 
Water, 

2. Maps Showing Surface Water Sampling Locations. 
3. Chemical and Radiological Analysis of Groundwater. 
4. Map of Groundwater Monitoring Locations. 
5. Results of the Air Monitoring Program including 

radon concentrations. 
6. Maps Showing Locations of Air and Radon Monitor

ing Stations. 

Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company is a Division of AllanlicflichlieldCompany AMC0-6187-A (8-83) 
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Field Field Lab 
Description Date pH Cond. Cond. 

umhos umhos 
Rio Paguate 
Upstream 10-1-85 8.33 1000 1030 
Rio Moquino 
Upstream 10-1-85 8.47 1200 1285 
Rio Paguate 
Above Confluence 10-1-85 7.97 3000 3060 
Rio Moquino 
Above Confluence 10-1-85 8.32 1630 1640 
Ri~"' Paguate @ 

Fo Crossing ~ 10-1-85 8.36 2000 2020 

Paguate Reserv. 10-1-85 7.54 1200 1260 

Zn Pb Ni 
Date ppm ppm ppm 

Rio Paguate 
Upstream 10-1-85 
Rio Moquino 
Upstream 10-1-85 
Rio Paguate 
Above Confluence 10-1-85 
Ri 1oquino 
Above Confluence 10-1-85 
Rio Paguate @ 

Ford Crossing 10-1-85 
Paguate 
Reservoir 10-1-85 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

HC0
3 

Cl S04 Na K Ca 
ppm ppm ppm ppm ppm ppm 

266 10 228 38 5 114 

182 10 415 86 10 114 

403 26 1550 185 13 261 

200 13 520 130 10 141 

226 16 852 152 10 162 

209 21 449 84 13 117 

Se Ba Cu 
ppm ppm ppm 

4th Quarter (Oct-Dec) 1985 

Mg N03 F SiO Mn Fe TDS Lab 
ppm ppm ppm ppm2 ppm ppm ppm pH 

41 <LO 0.32 14 0.08 <.Ol 708 7.25 

42 <LO 0.47 10 0.02 0.03 966 8.30 

202 <LO 0.64 8 0.89 <.01 2834 8.16 

66 <LO 0.58 9 0.03 <.01 1250 8.17 

91 <LO 0.60 8 0.08 <.01 1748 8.11 

34 <LO 0.62 4 0.07 0.14 930 8.06 

Ra-
U-N at 226 
mg/1 pCi/1 

.36+ 
.0047 .19 

.16+ 
-

.0036 .14 
6.39+ 

.8392 1.66 
-

I 

0.70+ 
.0446 .35 

2.16+ 
-

.0608 .63 
.45+ 

.0294 .22 
-------- -------
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Paguate 
·:.~ill9ge 
:I •. 

.../"'"'--. ... 

Approximate Lease Boundary 

• RIO MOQUINO UPSTREAM 

. .. ""' I I ... : 
) 
·\ .) 

\..· 

\,. 

RIO ~OQUINO ABOVE CONFLUENCE 

r• 

.· 
.··"'· / 

ININ~/ AREfo.······/ 
) i 

/ RIO PAGUATE 
FORD CROSSING 
(DOWNSTREAM) 

I 

I 
I 

LOCATION OF 

... ,/ 

,..,......., ... ,.,.- ... 
,.. ........... . 

.,..,..,.,. ... -...... ... ..-.... .. ·""' 

• Monitoring Site 

SURFACE WATER MONITORING STATIONS 
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I 
Water Field 

Description Date Level pH 

M-2 10-24-85 5971.40 8.46 

M-4 10-24-85 5896.33 8.41 

M-6 10-24-85 5987.47 8.46 

v -10 10-24-85 5958.87 7.76 
-

M-14 10-24-85 5938.04 8.96 

M-16 10-24-85 5907.63 7.63 

"B" 10-24-85 5978.59 6.07 

"C" 10-24-85 5930.73 6.90 

"D" 10-24-85 5847.76 9.18 

,-
~- -

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

Field !Field 
Temp. !Elect. 
oc Cond. TDS S04 

15.5 1600 1038 420 

16.0 1150 776 320 

16.0 1400 926 320 

16.5 1980 1276 678 

17.5 650 408 37 

17.5 915 520 147 

18.5 7600 7682 4800 

14.0 3780 3946 2500 

15.0 5600 4458 2400 

- -~---1--.·--·--- ------~ 

4th Quarter (Oct-Dec) 1985 

l U-Nat Ra-226 Lab Lab 
mg/1 pCi/L pH EC 

0.33 + 
-

.0047 .16 7.79 1670 
1.20 + 

-
.0032 .30 7.92 1260 

0.59 + I 

I 
-

.0037 .25 7.76 1490 
6.7 + 

-
.0820 1.5 7.69 1990 ~ \ 

0.31 + ~\ 

-
.0005 .14 8.34 680 

0.29 + 
-

.0581 .10 9.83 960 
1.85 + 

.0159 1.20 6.32 8000 
3.53 + -

1.078 1.00 6.31 3860 
0.55 + 

-
.2198 .21 8.93 6090 

~ - -1----- ----
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 I 4000 

t:;t:lU I I • Monitoring Site 
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JACKPILE - AIR SAMPLING 

FOURTH QUARTER, 1985 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ugm/M3 uCi/mlxl0-15 uCi/mlxl0-15 uCi/mlxl0-15 uCi/m1x10-15 
==~-==-=~-= 

1. P-10 Area 10/85 15.17 0.26 .20 + .06 0.45 + .07 45.84 + 2.58 - -

2. West Gate 10/85 17.89 0.32 0.11 + .06 0.76 + .06 30.46 + 1.90 

3. Well 1/4 10/85 0.31 0.16 + • 06 0.75 + .06 29.94 + 1. 25 

*This value may include a conribution from landfill burning adjacent to this station, 
installed and operated by Laguna Reservation and Tribe respectively. 

JACKPILE-AMBIENT RADON CONCENTRATION 

FOURTH QUARTER, 1985 

Rn-222 
LOCATION DATE pCi/L 

1. P-10 Area 10/85 2.15 
11/85 1.27 
12/85 2.09 

2. Westgate 10/85 0.27 
11/85 0.30 
12/85 0.77 

3. \vell 1/4 10/85 1.07 
11/85 1. 015 
12/85 1.04 
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. 
_ __, ___________ ,,_tiP'fi'lM4-· _PN\l ........... ----.,_..,..----~-·~·-...--.-

LOCATION OF 
AIR QUALITY MONITORING STATIONS 

rEET 
~000 0 2000 ~000 

1-4 ;i-j:..~ ;c.· . r--~ 
1-J :.--t.....' -~ :·· .. , • .....,J 0 1-/onil~~inQ Site 

' ......... , ___ .,. _______ ,,,.._,_,__..., '""f,_.,J.,_
0 

H 

brownm
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Mr. Carl D. Woolfolk 
Chief, HS&E Engineer 
Anaconda Hinerals Company 
New Mexico Operations 
P.O. Box 638 
Gt·ants, Nf4 87020 

Dear Mr. Woolfolk: 

DEC 2 3 1985 

Anaconda Mineral 
3570 (017) 

fiLE COPY 

We have reviewed your request of December 3, 1985, to delete one parameter, 
fluoride (F)~ fr·om the sampling requirernents for the six sur·face watet' samplin:J 
locations at the Jackpile/Paguate Mine (Pueblo of Laguna Leases #'s 1. 4 and B). 
Your request is approved subject to the stipulation that Anaconda include 
fluoride in the sur-face \'Jater ana iysi s for the 1 ast quarter of 1985. 

This office \'li11 continue to revierl a11 monitoring data and we may require 
changes in the program if conditi~ns v1arrant. 

cc: Area Director. AAO, BIA 
Superintendent, laguna Agency 1 BIA 
Governor, Pueblo of laguna 
Anaconda Comprehensive Mine Plan File 
Anaconda Environmental Data File 

017: JANDREVIS :pg: 12/16/85: x3606: \tJAi~GID0037Z 

Sincerely! 
.• 

~ 

' it 
. ·"'· 

-.· 
.-

Herrick E. Han!<s 
Rio Puerco Resource /\rea 
~1anagcr 
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ANACONDA Minerals Cc 1y 
New Mexico vperations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

December 3, 1985 

Mr. George K. Laskar 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, NE 
P. 0. Box 6770 
Albuquerque, NM 87107 

Dear Mr. Laskar: 

Anaconda Hinerals Company has been reviewing its 
obligations for monitoring paramters at the former 
Jackpile Minesi te leases and ffii(l ~that one parameter, 
fluoride (F), does not have significant applicability 
for the six surface water sampling locations. These 
locations are sampled on a quarterly basis. 

We respectfully request that fluoride be excluded from 
our surface water monitoring requirements. 

We appreciate your consideration of this matter and, 
if approved, appreciate the cost savings provided to 
Anaconda Mienrals Company. 

z.,~-· 

Sincerely, 

a~i!J.?cWd 
Carl D. Wool;:l/ 
Chief HS & E Engineer 

mls 

cc: HAS, CES, NP 

ANACONDA Minerals Company is a Division of AlianticRichfieldCompany AMC0-6187-A (8-83) 

brownm
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ANACONDA Minerals Ct my 
N~w M~>dC!Ul 

P"O" Bo}t 638 

July 30, 1984 

Minerals Staff 

N~w M~xim:u 87020 
505 876 22'1 '1 

Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, NE 
P .0. Box 6770 
Albuquerque, :NM 87107 

Dear Sir: 

The Second Quarter of 1984 sampling data for Anaconda's former Jackpile 
Minesite leases is submitted as follows: 

1. Radiological Analysis of Surface Water; 
2. Chemical Analysis of Surface Water; 
3. Map showing Surface Water Sampling Locations; 
4. Results of the Air Monitoring Program; 
5. Results of the Ambient Radon Monitoring Study; 
6. Map showing location of Air and Radon Monitoring Stations; 
7. Map of Groundwater Monitoring Locations; and, 
8. Chemical Analysis of Groundwater Monitoring, Second Quarter. 

Sincerely, 

:u@"-L (' ~~ 
Dean L. Roberts • 
Chief Environmental Engineer 

Enclosures-8 

pc: CES 
CDW 
MAS 

1\W\CONUI\ Minornls Cmnpuny is u Division of 1\tlnntlclll<:hflol<lCompony 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(SECOND QUARTER, 1984) 

Ra-226, pCi/L 

Descriptive Location Apr May Jun 

Rio Paguate Upstream 0.16 0.04 0.15 

Rio Moquino Upstream 0.23 0.14 0.26 

Rio Paguate Above the Confluence 0.94 1.72 1.28 

Rio Moquino Above the Confluence 0.74 2.58 0.83 

Rio Paguate - Ford Crossing 0.94 3.20 1.64 

Paguate Reservoir 0.28 0,38 0.46 

Mouth of Oak Canyon Wash * * * 

* No Sample because the Mouth of Oak Canyon Wash was dry, 

Uranium-Natural, ppm 

Apr May Jun 

< 0.003 0.001 0.001 

0.006 0.006 0.005 

0.015 0.029 0.051 

0.015 0.027 0.034 

0.064 0.097 0.130 

0,217 0.265 0.274 

* * * 



350002208

Paguate 
·:.·Vill9ge 

.. I '• 

Lease Boundary 

,, 

\.. 
RIO MOQUINO ABOVE CONFLUENCE 

' 

RIO PAGUATE 

(DOWNSTREAM) 

LOCATION OF 

.,.... ... ...-··· 
,.,..,- ... 

..-
./. 

/'. 

( .tl"""'··· ·-··· .. ') .. -... -·· 

-.... ... 
"' 

Monitoring Sile 

SURFACE WATER MONITORING STATIONS 
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JACKPILE - AMBIENT RADON SURVEY 

(SECOND QUARTER, 1984) 

Rn-222 
Location Date pCi/L 

1. P-10 Area 4/84 0.41 

5/84 0.47 

6/84 <!:_ 0.20 

2. Well #4 4/84 0.58 

5/84 <:... 0. 20 

6/84 0.32 

3. Westgate 4/84 L_ 0. 20 

5/84 ~0.20 

6/84 0.21 



350002210

JACKPILE - AIR SAMPLING SURVEY 

(SECOND QUARTER, 1984) 

Particulate U-nat. Ra-226 Th-230 Pb-210 

Location Date pgm/m 
3 

pCi/ml x 10 
-15 -15 

pCi/ml x 10 . pci/ml x lo-15 
;uci/ml x 10 

-15 

---- --------- --------- ---------- ---------

1. P-10 Area 4/84 13.49 <. 0.02 <0.06 0.19 28.37 

5/84 29.11 0.58 0.58 2.05 31.99 

6/84 21.42 0.75 0.37 1.36 * 

2. Westgate 4/84 16.03 (0.02 < 0.08 0.38 19.76 

5/84 30.71 0.23 0.39 1.32 23.98 

6/84 6 .. 21 0.13 0.39 1.05 * 

3. Well 114 4/84 14.99 0.02 0.06 0.32 20.33 

5/84 33.15 0.62 0.44 5.98 35.58 

6/84 27.71 0.21 0.32 0.82 * 

*June Pb-210 results will be forwarded to you at a later date. 



350002211

LOCATION OF 
R U LITY I G 

Monitoring Sile 
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NEW MEXICO OPERATIONS. FOR THE MONTH OF· 
i 

- - == Na+ + ++ Mg++ 
- - Mn+t-

i ·- TDS Cond HC0
3 

Cl so
4 K Ca . N0 3 II 'Si02 

DESCRIPTION DATE pH 
ppm ~ umhos ppm ppm ppm ppm ppm ppm· ppm ppm ppm ppm ppm 

,___,.,_Fie 1 d ' 

Rio Paguate Temp. 
~: ps t ream 4-4-84 8.00 773 730 329 ll.5 242 39.4 5.0 101 43 1.7 0.42. 77 0.052 

! 
~io l·!oquino 

i 4-4-84 8.03 1429 1520 244 • l2 :s 798 133 6.7 148 84 2.0 0.51 45 0.005 ~::1st ream 
~·~ i 0 Paguate Above ' 

i 
the Confluence 4-4-84 8.38 782 760 305 ll.5 270 48 5.2 91 49 1.7 0.44 71 0.013 

··• 
Rio r~oquino Above 
the Confluence 4-4-84 8.36 1685 1680 283 15.0 948 167 7.0 156 106 1.8 0.58 41 O.Oll - - ... 

;;, io Paguate 
;: or -.:rossing 4-4-84 8.41 1496 1500 305 16.8 788 145 6.9. 135 97 1.8 0.60 52 0.028 
-- ·----~~. 

Pa~uate Reservoir 4-4-84 7.90 1704 1450 268 27.0 951 170 12.5 183 90 2.0 0.57 34 O.Oll I 
I 

-·\-----· .. 

' 
' 

·~ -1 

' 
~ .. 

"~ 
. ~ .......~ 

-

As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 
DATE 

y:,pm npm ppm ppm ppm ppm ppm ppm ppm. ppm ppm ppm ppm· I 
Rio Paguate r· Upstream 4-4-84 ·'-. o. 005 0.06 ~0.001 ~0.005 ..c: 0. 01 <0.0005 <. 0.005 0.007 ( 0.005 0.003 <.:. 0.01 4 0. 005 < 0.05 

?.io ~!oq u i no 
4-4.-84 <.. 0.005 <. 0. 05 <o.oo's 

r· 
L, ;' ~ .:am <. 0.001 .(_ 0.01 < 0.0005 .c.. 0.005 0.001 0.008 <... 0.001 ..::::.. 0.01 .(., 0.005 L... 0.05 

',<. Paguate Above 
~---

.,10 

r 11 C-l Cc•n f] 11eoce 4-4-84 <::::.0.005 <. 0.05 < 0.001 <0.005 <.:. o. 01 .c:..0.0005 < 0.005 <:o.oo1 ·o.oos <.. 0.001 < 0.01 <. 0.005 L.. o.os 1 

?.io 1-!oquino Above i 

the Confluence 4-4-84 < 0.005 <. o. 05 <::::.. 0.001 I< o. 005 L... 0. 01 <0.0005 <.0. 005 <. 0. 001 .(, 0. 005 <. 0.001 < 0.01 <. 0.005 L 0.05 

'·{ l 0 Paguate 
Go.oos · :·ord Crossing 4-4-84 < 0.005 <... 0.05 <..0.001 < 0.005 <:... 0. 01 ~0.0005 <. 0. 005 0.003 <.. 0.001 <.. 0. 01 .c,0.005 <. 0.05 

~ ,, i 

Paguate Reservoir' 4-~-84 .::::::,0.005 <..,0. 05 <. 0. 001 <.:,0.005 <::. 0. 01 .(0. 0005 <::..0.005 0.002 0.015 <. 0.001 < 0.01 L o.oos <. 0.05 .: -~--·- -
I I 

I 

I 

I 

'tr----- -- --
I I I ' 
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ANAGUNlJA .111Nl!;lffiL~ COMPANY 

NEW MEXICO OPERATIONS' FOR THE MONTH OF: 

\ - Hn++ 
~-- - ::1 .+ K+ ++ Hg++ - -

·- TDS Cond HC0
3 

Cl so
4 

Na Ca . N03 r! 'SiOz 
DESCRIPTION DATE pH umhos ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm· ppm 

@ Field . . 
J\.i 0 Paguate Temp. 
L: ps t ream 5-1-84 8.23 839 730 315 9.5 291 47.7 5.3 123 45.5 1.3 0.52 56 0.064 ··-r---
:zio l·!oquino ' 

·_; :1 s t rea m 5-1-84 8.34 1612 1530 261 11.2 907 171 7.5 152 98 3.1 0.64 36 0.014 
') ' Paguate Above ' .• 1 0 

the Confluence 5-1-84 8.36 904 910 285 11.1 370 64 5.9 107 58 2.4 0.57 40 0.037 

rio r:oquino Above 
1the Confluence 5-1-84 8.58 1893 1830 237 12.9 1132 217 8.0 159 124 1.7 0.79 30 0.032 -

' -
I 

:;( i 0 Pqguate 
8.48 ' 5-1-84 1735 2610 278 15.0 '988 181 7.5 150 113 1.1 0.76 50 p.040 :c·nrc rossing . 

~ - --

~aguate Reservoir 5-1-84 7.95 2155 1840 288 27.0 .1258 218 13.8 236 111 1.7 0.74 17 0.029 - --- •-"""-···· 

I 
J _, 

! 
r--· I 

-· 

1 
~~-

I As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 
I DATE 

oPm ppm ppm PPm ppm ppm ppm ppm ppm. ppm ppm ppm ppm· --r--- ---
:Rio Paguate 
:upstream 5-1-84 £.. 0.005 0.06 ..(_ o. 001 <. 0. 005 L... o. 01 < 0,0005 < 0,005 0.002 0 .. 015 0 •. 005 < 0.01 0,005 <. 0. 05 

R.io ~!oquino . 
~~;->~ am 5-J:-84 <.. 0.005 <. o. 05 ~ 0.001 L0 .. 005 <! 0.01 <0._0005 <. 0,005 0~002 0,024 0 .. 004 <.... 0.~ 0.1 0,008 <.. 0.05 ·-

' Above i{ io Paguate < 0,05 
,[ t'"' Cb.D£l.uence 

5-1-84 L., 0. 005 <. 0.05 .:::.. 0;001 <o.oo5 ~0.01 <,0.0005 <..0. 005 0,002 ' 0,018 0._003 <. o .. Ol 0,005 
- . --

Rio rtoquino Above 
5-l-84 <::. o. 005 <.. o. 05 <.. 0 ._01 <. 0. 05 the Confluence <..o. 001 <.,0.005 <. 0.01 <.0 ,0005 <_0, 005 0.007 0.018 0,004 0 1 008 

- ~--

:no Paguate 
i-'ord Crossing 5-1-84 <. 0.005 <...o.o5 <.0.001 <.o.oo5 <. 0.01 <0.0005 < 0.005 0,002 0.015 0,004 <..O .01 0.010 <.. 0.05 ! 

' 
-""-·-,, 

Paguate Reservoir 5-1084 .C:::.o. oo5 <. 0. 05 <.,0.001 <.o. oo5 <.. o. 01 <.,0. 0005 L... 0. 005 0.018 0.051 0.012 <...0.01 0,008 <. 0.05 
I -

--~-· 
I I 

I 

' 
' 

" 
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,_,, ,, ·-·-·--······ ·-···~-----~i 

== .+ + -!+ ~ - Hn+t-
·-- - Mg-!+ - TDS Cond HC0

3 
Cl so4 Na K Ca N0 3 J1 'SiOz 

DESCRIPTION DATE pH ppm umhos ppm ppm ppm ppm ppm ppm· ppm ppm ppm ppm ppm 
@ Field . -;;: i o Paguate Temp. 

L:ps t ream 6-4-84 8.37 777 730 317 9.6 247 47 7.0 112 36 1.2 0.42 37.3 0.035 
-

'\io !·!oquino 
6-4-84 7.90 1719 1900 244 13.6 989 200 11.4 157 102 1.4 0.58 19.5 0.007 

~:1st ream 
Above 

.1---
\ 

;.~i o ?aguate 
the Confluence 6-4-84 7.85 953 1020 285 13.1 400 80 8.4 107 57 1.8 0.55 30.0 0.027 

P, i o rfoquino Above 
che Confluence 6-4-84 7.91 2134 2150 276 16.1 1246' 253 12.1 197 131 1.8 0.76 18.1 0.027 

., 

{{ .· Pag11ate 
~' . d Crossing 6-4-:84 7.84 1844 2090 283 17.9 1.044 217 11.3 150 118 1.6 0.74 21.5 0.042 . 
)a~ua te Reservoir 6-4-84 7.56 2568 2550 212 31.8 . 1606 296 22.2 257 140 1.6 0.72 12.9 0.15 

·,. 
" - J 

' ' . 
~-

~-~-- - -
DATE As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 

ppm ]2Q.m _Rpm ppm ppm ppm _pJ)m ppm ppm. ppm ppm ppm ppm· 
Rio Paguate 

· ':Jps t ream 6-4-84 <.... 0.005 .( 0. 05 .c.o:oo1 <0.005 <:._0.01 L0,0005 < 0,005 tl. Oll o.o37 ~0.001 < 0,01 0,006 < 0,05 
';{ ; - ~!oquino l 

~ream 6-4-84 < 0.005 < 0.05 <. 0.001 <..o .oos 0.01 < 0.0005 <:0.005 0.007 0.02 < 0,001 < 0.01 < 0.005 < 0.05 I .. 

:\io Paguate Above 
Lbn _Cnn£1 uence 6-4-84 <o.oos 4..0.05 < o:ool_ ~ 0,005 < 0.01 <o ooos <o 005 0.006 0 OAA <. 0 _Q_01 ~n n1 0 00'2 <nos 
r\io Noquino Above 
the Confluence 6-4-84 <.o.oos c:::::.o.os < 0.001 .::::.,0.005 0.01 < 0.0005 <0.005 0.008 0.054 _< 0,001 <,0.01 <., 0.005 <. 0. 05 
\\io Paguate 
~·ord Crossing 6-4-84 <_0.005 <:. 0. 05 L_0.001 <..0 .005 <. 0. 01 <_0.0005 <. 0.005 0.006 0.24 <_.O. 001 <. 0. 01 <, 0. 005 ?.... 0 .. 05 - '. 
P<1guate Reservoir 6-;4-84 -<::::.,0.005 <o.os (0.001 oe:::.o.oos 0.01 '-.0. 0005 <0.005 0.007 0,26 L.O.OOl <.O, 01 <o,oos 0,05 

' I 
I 

I - --
' 

-
I 

--~------. 
l 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

.. - .. - .. -··-"-··-··~··-··-·· 

FEET 
20oo o zo

1
oo ' 4yo. 

l:lJJ w . :l e Monitoring Site 
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JACKPILE GROUNDY'JATER--ANNUALLY 

r~·-*"""!Ti"""""'o-.~-;~~~·-r:~ 
~~.~"t~~··-~--~-:::-

M-4 

M-6 

Anaconda !V1inerals Company 
New fVlexico Operations 

Cl 
pprn 
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ANACONDA Minerals Co. .1y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 8'1020 
Telephone 505 876 2211 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, NE 
P. 0. Box 6770 
Albuquerque, NM 87107 

Dear Sir: 

The First Quarter of 1984 sampling,data for Anaconda's former Jackpile 
minesite leases is submitted as follows: 

1. Radiological Analysis of Surface Water; 
2. Chemical Analysis of Surface Water; 
3. Map showing Surface Water Sampling Locations; 
4. Results of the Air Monitoring Program; 
5. Results of the Ambient Radon Monitoring Study; 
6. Map showing location of Air and Radon Monitoring Stations; 
7. Map of Groundwater Monitoring Locations; and, 
8. Chemical Analysis of Groundwater Monitoring, First Quarter. 

Sincerely, 

1 Manager 

MINERALS, RIO PUERCO RA 
RECEIVED 

Enclosures - 8 

pc: DLR 
CES 
CDW 

MA.l' 0 '( 1984 

BUREAU OF LAND MANt\GEMENT 
ALBUQUERQUE, NEW MEXICO 

ANACONDA Minerals Company is a Division of AtlantlcRichlleldCompany AMC0-6187-A (8-83) 
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Descriptive 

Rio Paguate 

Rio Moquino 

Rio Paguate 

Rio Moquino 

Rio Paguate 

Location 

Upstream 

Upstream 

Above the 

Above the 

JACKPILE-WATER RADIOLOGICAL ANALYSIS 

(First Quarter, 1984) 

Radium-226, pCi/L 

Jan. Feb. Mar. 

0.33 0.62 < 0.05 

0.48 0.53 <. 0. 05 

Confluence 1.17 1. 73 0.95 

Confluence 1.56 1.12 0.15 

- Ford Crossing 0.68. l. 37 0.24 

Paguate Reservoir 0.32 0.59 0.31 

Mouth of Oak Canyon Wash * * * 

*No sample because the Mouth of Oak Canyon Wash was dry. 

Uranium-Natural, ppm 

Jan. Feb. Mar. 

0.0039 0.004 0.002 

0.0039 0.002 0.021 

0.0242 0.0252 0.036 

0.0203 0.130 0.008 

0.0745 0.0535 0.052 

0.6632 0.7016 0.246 

* * * 
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Paguate 
·:.~ill~ge 

t' I '• 
··' 

~ima!e Lease Boundary 

.r"· 
.,.,.- .· 

..,....·· 

;· 

RIO PAGUATE 
FORD CROSSING 
(DOWNSTREAM) 

LOCt\TION OF 

... .--• ··~~·· 

... ,-
,..- ... ,...·· ... 

.. . ,.,.. .......... 
.. /·· 

,1"" .... 
.. ·-

,........ .. 
I ............ _. ... 
"•;··-""· .. -··· 

. ...-·"-···-···,.. 
•' ............. ··." 

Monitoring Site 

SURFACE WATER fv10NITORING ST.fj.TIONS 
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JACKPILE-AMBIENT RADON SURVEY 

(First Quarter, 1984) 

Rn-222 
Location Date pCi/L 

l. P-10 Area 1/84 l. 72 
2/84 l. 40 
3/84 1.16 

2. Well #4 1/84 1.06 
2/84 0,89 
3/84 0.69 

3. Westgate 1/84 «:::. 0. 20 
2/84 <:::,.. 0. 20 
3/84 <: 0. 20 
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JACKPILE-AIR SAMPLING SURVEY 

(First Quarter, 1984) 

Total 
Particulate U-Nat. Ra-226 Th-230 Pb-210 

IDeation Date Hgm/m 3 8Ci/mlxl0 -l5 }\Ci/mlxl0-15 ,Q.Ci/mlxl0-15 ACi/mlxlO -l5 

1. P-10 Area 1/84 8.50 1.21 0.30 3.28 85.58 
2/84 14.94 0.61 0.24 0.37 65.26 
3/84 18.86 {1.24 0.32 0.87 35.86 

2. Westgate 1/84 17.48 4.01 0.34 5.80 66.51 
2/84 27.51 2.29 0.23 1.30 51.96 
3/84 25.54 <L70 0.26 1.53 31.50 

3. Well #4 1/84 13.04 2.10 1.02 8.15 59.82 
2/84 18.73 0.85 0.26 1.18 53.25 
3/84 22.52 < 1.31 < 0.06 0.26 31.33 
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lOCATION OF 
AIR QUALITY MONITORING STATIONS 

FEET 
2000 0 2000 4000 

ti:=ti~tj~__::~c:~~'"_:.::::j 0 Monitoring Site 

brownm
Typewritten Text
350002222
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I 
i33. 9 

l 
I 

::io Paguate 

I 

ANACONDA ~!INERALS COtv\PANY 
i'J E W M EX I C 0 0 PER AT I 0 N S ' 

i 1490 239 ~t308 
I 

I ' I 

I 

-
Cu Fe 
ppm opm. 

o_oo4 0.019 

0.005 0.009 

F 0 R T H E M 0 NTH 0 F: ,January, 84 

-
Zn Mo Ni v 

=~ 
ppm ppm ppm ppm· 

0.009 ~0.01 0.005 ·a .o5 

0.014 ..,0.01 0.010 0.05 

brownm
Typewritten Text
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AI~ ACONOA HINERALS COM f-1 ;\NY 
NEW MEXICO OPERATIOf'lS. FOR THE MONTH OF: February 84 

JE:~:TION I ~ATE I" ::,· ~Cond ~~~o4"- Ni+ I K~,v~NO ~ ~- sio T~~*TI··--T 
ppm ! umhos ppm ppm ppm ppm I 'ppm p~m . p~m . pp~l _p_p_rn~-~r::_j__L __ _ 

------r-----~--4_._6 __ 4-_8_2 __ ~ __ 32_._4 ___ ~\_1 __ .s __ -+------~ 40.2 ··~o11 
··--.s c r2a::1 02-01-84 8, 44 I 1577 1060 305 1 14 .0. 839 145 6. 8 175 90 l. 7 0.53 ~-~- 0. 016 
·-:: o ? a_; ua te Above I I 1 ----i~----1e------l-----+----l----

:h::: Co::fluence 02-01-stl 8.54 I 719 455 i 305 10.0 227 l 40.1 4.8 88 41.8 1_._s ___ 
1
_o_.3_9_-11 __ 3_s_._3_+-o_. __ o_6_o_+----+-1----+--

'.'o >:oq~ino Above~~ . i I I II I 
'- :;e Conr luence 102-01-84 8. 50 1 1877 1240 1 295 . 15 1076 1 192 G. 9 172 118 l. 6 0. 66 16. 2 0. 039 

~~p I I I I ~-T-~~~~-~~~~-~~-~~~-~~~-~ 
,:,:,c c:~s:~no -~.1-84. _§..:_!U 1377 11020 I 303 I 14.0 I 701 132 G.O 134 1.6 '0.54 23.7 .0.06_5~f-------l----~ 

"":uHe Recervoirllo2-01-8J 7.44 i 2651 ! 1710 I 293 i 32.5 1.1597 .b_ 17.7 325 1.~-~.~~~~ 0.08_-+----+-----i 

~1 I 1 1 r 1 1 -+--t---l--+- 1 

II I I ---+-11 ---1--·-

~ ~·I! I I ··--t---+------+------1 

------~-------r.------~------+-------~----~-------+-------t-------4-------+-----~l-~ 

··-,-+------~-------~-------

\ 

As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni 1 V 

l 

DATE 

------t-~·---1----

oom onm oom ppm ppm~.~P)~plm __ ~~p~)p~m~+--~P)~ptm.--+-~p~p~m~.-+--~p~p_m __ +-_P~,p~rn~~~p~p~m~~~P~Pcm~·--+-------~------~------l--
:::_io Paguate · ' \ 1 1 

_~;_?_s_cr_P __ a __ m_. --------~tlo_2_-_o_1_-_s_4+~--~~<_o __ ._o_s ____ rf-~o_._o_o_1 __ .~~-·o_._o_o_5 __ ri~_·_o_.o_1·---~~·L_:o_._o_o_o_s~v-to_.o_o_s __ ~_o_._D_o_6 __ ~o __ .o_2_o ___ ~_o_._oo_9 ___ <~.o __ ._o_1 _____ ~(_o_._o_o_s __ ~~-o __ ._o_s __ -+-------+--------~-------4-~ 
"~~r oquino I I ik \ l 

.• ,,,eon 02-01-B4z_D.oo5 ~0.05 -\:0.001 t.·o o~

5 
0.01 \<o.ooos r--o.oos o.oo3 o.oos o.oo3 <0.01 o.oo6 \<(o.os j~·-

~io Paguate Above r 1 ~ \ 
~nnF 1 , 1 pnce ~o_2_-_o_~_8_4~<_o_._o_o_s~k_o_.o_s __ ~--·O_.oo1 ~-·_o_._o_1_~~-(o_.o_o_o_s~~o_._o_o_5_~_o_.o_o_2~+-o_._o_1_6 __ o.~s <_·o_._o_1_~~-~o_._o_o_s_Eos_-+-----+----~--~ __ 

?io~loquinoAbove\ i j 
c:1 e Conf1uence 02-01-84 <0.005 F:'O.OS .c.· 0.001 <.0.005 [< 0.01 ~0.0005 < 0.005 0.002 0.011 0.004 < 0.01 0.005 r--0.05 

1 

f--------+-------+-------+------=-r-------+-------+-------~------L--
··:io Pa<;uate I I \ 
''ord crossing 02-01-84 <o.oos .J:::.o.os ..::· 0.001 ~o.oos jC 0.01 .:::::.o.ooos 4 o.oos ~.001 o.017 o.oos < 0.01 "' o.oos ~o.os 

I
;-- I -11:---t-----:i----i!- I ----+-'1----+----t----+----+----+----1---L~~---
1 l i I I ·•i I 

'"cc.<>ote Re cervoirii02-0l-B·r0. 005 f 0. 05 !0 .DOl r.:(),·~.f"'=."c.o~l o.._ooos.~t~' 005 ·I i 0 ·• 003. I 0. 018 II 0. 007 il,_o_._o~l~-f-F::._·O~._o_o_s_f~--!1, -_o_._o __ s,_l ·----+~------>---~--~~--·~ 

!\ I l i . i .~'1, I -----------1;-.- 1------->-----+-~----+----'---- ----·- ---+------ __J_ ___ _ 

:1 . : 1 : , I : I 1 1 -- 1 ~- : ]-____ -_, __ ~ ____ -_ -~~-r~-
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-
DC:SCFiiPTION 

DATE -r·~.---p-H--;·-D-S-,..,......C-o_n_d 

ppm umhos 
Hco

3 
ppm 

Cl 
ppm 

ANACONDA HINERALS COMPANY 
NEW MEXICO OPERATIONS. 

.+ + -1+ so Na K Ca 
!+ 

ppm ppm ppm ppm 

232 37 6.3 100 

FOR THE MONTH OF: J:vlarch 84 

~ 

Hg-H· . N0 3 r! ·s102 Hn 

ppm ppm ppm ppm ppm 

51 0.91 0.40' 35.3 0.13 

:. i o Paguate iF~ . ...:~-----i---~-......... -·--·-N"*j---··----r--
1

.- . __ ....,___ 

~·ps t ream 03-01-8~~ 820 750 381 
1 

11.3 
:;;. i 0 ~·!oq u i no ---r----t----1-·---t---·--+----4-----+-----t-~---"-"--t--'='-;;:_.:..""---f--~::...=,;;::__-+----+-------1:---

...,"treil~ ~3-01-84 8.40 . 1326 1280 234 I 13.1 730 122 7.2 127 90 2.1 0.48 20.3 0.036 
-t ---

334 68 I :6 ~ 7 101 66 2.3 0.45 30.2 0.072 
.. / 

I 

852 145 7.8 132 123 3.1 0.58 15.8 0. 021 

798 142 7.6 138 123 ~.8 0.58 22.9 ,0. 04 7 

I 

·::o P3guate Abo~~- ---~-- r 
::.ht! Co;;rluence ! 03-01-8 8.23 I 951 1 13.0 

;',io ~~oquino Abov~,· ' I I 
~he Confluence 03-01-84 8.11. ~~16.1 

~~i a''ll3.te j! ""'7 1 

c· 0 rc c~ossir.~---d03-01~}_B.28 jl565 1 337 1 16.3 

11029 187 12.6 194 107 0.86 0.60 17.3 0.014 
I! i i . . I 

?o.uote Reoervoit~-Ol-81~~~18-2-~~~~-~-4_1_0~-~~-·-3_1_7~~-3-0_._6~~~~~~~~~~~~~~~i-~~~-~~~~-~~~~~~-~~~~~~~~~~~ 
I I 

-----
Pb Hg Se Cu Fe Zn Ho N1 v 

Jem m. ppm ppm ppm ____p_p~ 

:-: io Paguate 
'Jpstrei'lm 03-01-84.:::..0.005 0.06 L:O. 005 

I ppm 
I 

0.01 r<o. ooos 0.005 0.-006 0.023 0.018 0.005 .(0. 05 ----!-----+-----~----+-- --+------+----~--! 
I 

~o. ocn 
-------------~-------t------~-------~r--------+--------f-------4-------~-----r--------+-------r· 
:Zi 1of1uino I 

< 0.01 

0.010 0.025 0.081 0.01 
---

0.007 0.006 0.005 6.01 

0.043 0.038 0.28 0.01 

0.003 \o.oo8 0.003 

. :>SLream 03-01-84 <::0.005 ~0.05 {::0.001 1(0.005 _
1
:=_9_·_0_1_-+-

·-zio Paguate Above ~r-----+--. ---c I, 
r h p n f 1 p 0 3-0 ~-·-84-+-<.-· o_._ o_o_s __ +~-o_._o_5_--+-_o_. _o __ o_l_-+r-o_. o_o_s_.~<_o_._o_l_-+---

'.;io rloquino Above~ J I 
c: '1 e Co r~ f l u e n 5:.::_ 0 3- 01- 84 < 0 . 0 0 5 0 • 0 5 0 . 0 0 1 I< 0 . 00 5 < 0 . 01 

~10 Pa~uate I 
~o-rd Crossing 03-01-84\<o.oos ~.05 ~005 

I I 

I 
I ' , 

:'.lP.Uilte Reservoir 03-.01-84 <0.005 r:o~_5 __ 1 o.~-~0:_?0~~'(0.0}~<.0.0005 

I I I I ·i 

I 0.005 0.011 0.007 

1 ' 

I I 

______ ,.._ 
il 
'I 

---· 

i -·11--l-----+------
I I , i 

---r r-------+-----~------~ 

! ! I 
' ! I 

I I 

0.006 0.05 
r-------r-----t------+-·---·-+--·1 

0.008 0.05 I 

0.007 0.05 
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~. 

t''· 

LOCATION Of 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 20

1
0,0 I 4&00 

t::J:::t:t;t:i : :l 8 Monitoring Site 



350002227

JACKPIIE GROUNDV~TER 
ANACONDA MINERALS COMPANY 

NEW MEXICO OPERATION FOR THE 1st Quarter, 1984 

I 

DESCRIPTION DATE 
"WATER pH TEfvlP ELEC. U-Nat. Ra-226 oc TDS so

4 
! 

·LEVEL COND. mg/1 fCi/L I 

' 
M-2 i 

03-13-8£1 5971.23 8.28 18.5 1070 816 321 ~0.003 0.09 I 

I 
M-4 03-20-8L 5897.07 7.22 19.5 1280 884 393 0.010 0.17 I 

I -; 
I 

M-6 03-13-8~ 5983.65 8.17 18 1050 1044 362 ~0.003 0.47 i 
I 

M-10 03-l3-8Ll 5959.26 7.69 18.5 1190 1228 706 0.050 4.4 I i 
-- I' 

11-14 02-14-8Ll 5934.83 8.6 7 19 700 412 46.1 0.010 0.30 -/, 
M-16 02-14-8~ 5908.94 7.30 18.5 750 572 135 0.015 0.22 I 
"B" 03-20-8Ll 5979.45 6.34 19.2 8000 7540 5270 0.096 3.30 I -
"C" 03-20-8<1 5930.18 6.46 18 3680 4000 2532 0.990 3.90 I 

I i 
- I 

"D" 02-14-8Ll 5842.14 7.82 15 3780 3988 2214 0.470 0.94 I 
--- --1--· 

1 ; 

! I 
' i I 
I I 

I 

~ 

' 
! 
: 
: 

I 

1 

---,..- ,-=-·-->-

I I 

' 
! 
-

I 

! 

;-. ! ,, 
-·"-
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ANACONDA Minerals Co. ,ly 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

() I) 
January 24, 198jt1 \ 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. o. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

•: 1.1 55 

The Fourth Quarter of 1983 sampling data for Anaconda's 
former Jackpile minesite leases is submitted as follows: 

1. Radiological Analysis of Surface Water. 
2. Chemical Analysis of Surface Water. 
3. Map showing Surface Water Sampling Locations. 
4. Results of the Air Monitoring Program. 
5. Results of the Ambien·t Radon Monitoring Study. 
6. Map showing location of Air and Radon Monitoring 

Stations. 
7. Map of Groundwater Monitoring Locations. 
8. Chemical Analysis of Groundwater Monitoring, 3rd and 

4th Quarters. 

Sincerely, 

~~ A_Y(k o(· J--~u~/L :l 
Me~be A. Stirland 
General Manager 

MINERAl$, RIO PUERCO RA 

~ 
.. ,. -~,-.CEIVED __ ·· /,-.i'_.t"'/ 

fli .. (//{r$,.\,f. 

~( :; ,f Bo 81984/' ·· 

. BUREAU OF lAI'JD MANAGEMENT 
ALBUQUERQUE, NEW MEXICO 

mls 

Enclosures - 8 

ANACONDA Minerals Company is a Division of AtlantlcRichfieldCompany AMC0-6'187-A (8-83) 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(FOURTH QUARTER, 1983) 

Radium-226 pCi/L 
DESCRIPTIVE LOCATION Jul. Aug. 

Rio Paguate Upstream 0.24 0.37 

Rio Moquino Upstream 0.33 0.92 

Rio Paguate Above the Confluence 0.26 0.80 

Rio Moquino Above the Confluence 0.37 1.17 

Rio Paguate Ford Crossing 1.33 1.97 

Paguate Reservoir 0.94 2.10 

Mouth of Oak Canyon Wash * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 

MINERALS, RIO PUERCO RA 
RECEIVED 

FEB 0 81984 

BUREAU OF LAND MANAGEMENT 
ALBUQUERQUE, NE.W MEXICO 

Sep. 

1.41 

0.66 

<0.20 

<0.20 

0.57 

0.38 

* 

Uranium-Natural ppm 
Jul. Aug ~ 

0.001 0.0021 0.0004 

0.0021 0.010 0.002 

0.025 0.032 0.016 

0.035 0.030 0.013 

0.103 0.110 0.061 

0.391 0.539 0.619 

* * * 
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LOCATION 

1. P-10 Area 

2. Well #4 

3. Westgate 

JACKPILE-AMBIENT RADON SURVEY 

FOURTH QUARTER, 1983 

DATE 

10/83 
ll/83 
12/83 

10/83 
ll/83 
12/83 

10/83 
ll/83 
12/83 

MINERALS, RIO PUERCO RA 
RECEIVED 

FEB 0 81984 

BUREAU OF LAND MANAGEMENT 
ALBUQUERQUE, NEW MEXICO 

Rn-222 
pCi/L 

1.40 
1.33 
1.32 

0.83 
0.76 
0.84 

0.64 
0.69 
0.20 
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FEET 
2.000 0 2000 4000 

t:t=t:J~l;_L-:-=:~~-~t=~:::l 

MINERALS, RIO f'UERCO RA 
RECEIVED 

FEB 0 819B4 

Monlloring Site 
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LOCATION DATE 

l. P-10 Area 10-83 
ll-83 
12-83 

2. West Gate 10-83 
ll-83 
12-83 

3. Well #4 10-83 
ll-83 
12-83 

JACKPILE - AIR SAMPLING SURVEY 

TOTAL 
PARTICULATE 

ugm/M3 

10.27 
12.07 

5.54 

13.77 
18.83 
13.15 

16.98 
13.78 

7.97 

FOURTH QUARTER, 1983 

U-Nat. Ra-226 
uCi/mlxl0-15 uCi/mlxl0-15 

1.00 0.117 
0.85 0.78 
0.49 0.43 

0.98 0.190 
2.20 0.78 
2.15 0.48 

1.56 0.40 
1.04 0.37 
0.86 0.37 

MINERALS, RIO PUERCO RA 
RECEIVED 

FEB 0 81984 

BUREAU OF LAND MANAGEMENT 
ALBUQUERQUE, NEW MEXICO 

Th-230 Pb-210 
uCi/mlxl0-15 uCi/mlxl0-15 

1.61 36.40 
3.54 57.34 
7.27 32.64 

1.58 21.89 
6.31 38.44 
5.58 23.91 

2.61 33.05 
1.01 40.43 

10.05 24.52 
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NEW MEXICO OPERATIONS' FOR THE MONTH OF: October 

= Na'+ + Ca++ 
~ - Hn+t-

-- - Mg++ ·- TDS Cond HC0
3 

C1 so4 K . N03 r! ·s1o2 DESCRIPTION DAi'E pH ppm umhos ppm ppm ppm ppm ppm ppm· ppm ppm ppm ppm ppm 

·-
~~io Paguate 
~: rs t ream 10-4-83 7.31 508 500 232 8.8 132 25.6 4.8 73 28 3.0 0 .33, 38.1 0.057 

:zio !·!oquino 
~::-.stream 10-4-83 8.38 1733 1500 298 '17,. 2'' 945 186 8.4 164 111 2.9 0.58 21.1 0.012 

~). i 0 Paguate Above ' 

the Confluence 10-4-83 8.09 628 580 242 9.5 217 34.5 5.3 82 34.8 2.5 0 .3.9 32.7 0.049 

P,io ~:oqu ino Above 
10-4-83 the Confluence 8.01 2037 1790 293 18.5 1177 219 8.7 185 132 2.6 0.69 18.8 0.053 

-· 
;!, i 0 Paguate 10-4-83 8.13 1422 1120 281 15.2 746 135 7.2 142 92 2.9 0.56 24.6 0.076 
~- (' Crossing . 
-- --
Paguate Reservoir 10-4-83 7.20 3607 . 2630 146 36.4 2428 331 25.1 440 196 3.4 0.93 6.1 0.03 

' - ' 
I 

AA I"\~ 

MINERAl S, RIU t"Utl .vv \r 

. R .:Ct\VEC 
DATE As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 

BOR19t 4 ppm ppm oom ppm PPf!l oom ppm ppm ppm. ppm ppm ppm ppm· f 
-· 

Rio Paguate IAGEMENT 
Upstream 10-4-83 <.0.005 .( 0. 05 ..(0.001 '-.0.005 "0.01 0.0005 0.005 0 ... 004 0.013 0.010 -..0.01 <O .005 -..0 .05 BUREAU c F LMlD Mf\ 

. "' "'' : 1)()\ n: NEVI MEXICO 
Rio Hoquino 

1"\l..I.JU~V '(;;' 

' 
~ ' ...... earn 10-4-83 L0,005 0.05 <. 0. 001 l..0.005 0.01 i 0.0005 (0.005 0.005 0.013 0.001 ,o .01 <o.oo5 '-0. 05 
'r' 

-··-
;uo Paguate Above 10-4-83 <.0. 005 '-0 .05 <. 0.001 <.0.005 0.01 '- 0.0005 (0 .005 0.004 Q.012 0.006 0.01 <-.0,005 0.05 
.rb<> r:onfl \lf'nre 

~ 

Rio Moquino Above 
the Confluence 10-4-83 l..Q,005 Lo .o5 <.0.001 (0.005 "0.01 0.0005 <.a. 005 0.007 0.006 0.001 0.01 <:.0.005 0.05 
-- ·' 

·~ i.o Paguate 
::ord Crossing 10-4-83 .(0.005 < 0.05 L..0.001 <-o.oo5 0.01 1.. 0.0005 .(0.005 0.003 0.014 0.001 r--0.01 <o.oo5 {. 0.05 

- --
~t..o.oo5 

,, 
P.:1guate Reservoir 10-4-83 t.. 0.05 /... 0.001 L.0.005 0.01 ~ 0.0005 f-,0.005 o.oo5· 0.014 0.001 0.01 <'...0.005 "0.05 

I I 
I 

I 

~ 
I 

--~ '• 

"'.7,~-;::-, 

I 
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- -
·- TDS Cond HC0

3 
Cl 

DESCRIPTION DATE pH ppm umhos ppm ppm 

Rio Paguate 
11-1-83 8.19 646 600 ~.:pstream 285 9.0 

?.io l·loquino 11-1-83 8.33 1765 1760 271 • 16.6 
~::1st ream ' ~--

'! . Paguate Above .• 10 
11-1-83 8.34 753 690 10.7 the Confluence 310 

P,io ~:oquino Above 
11-i-83 8.32 2117 2030 298 19.1 the ronfluence 

··-

?.L agu:1te 11-1-83 8.29 1679 1750 305 17.4 
Ford Crossing 

Paguate Reservoir 11-1-83 7.68 3736 3600 181 44.8 

-

... -

DATE As Ba Cd Cr Pb 

QPIU .120m ppm ppm R.P_m 
Rio Paguate 
Upstream 11-1-83 ..( 0.005 < 0.05 L..O .'001 <_0 .005 f<-0.01 --
q_ic )qui no 

11-l-83 <'.0.005 .( 0. 05 L...O .001 t..o.oos <O .01 L';'1s t ream 
' Kio Paguate Above 11-1-83 '-0.005 0.07 <-0.001 ~ 0.005 (0.01 

_tll!!__C.n n f 1 1 1 f' n r P 

Rio Moquino Above 
<.0.005 <-0.001 <o. oo5 <0.01 the Confluence 11-1-83 .( 0. 05 

;:.{'[o Paguate 
~·ord Crossing 11-1-83 <:0.005 < 0.05 <O .001 <(0.005 <0.01 

11-1-83 ~o .oo5 0.05 L-0.001 <-0.005 ~0.01 
Paguate Reservoir 

\ t 
I 

I 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS' 

"' .+ + +r so4 Na K Ca 
ppm ppm ppm ppm· . 
184 41.7 5.6 78 

986 213 8.7 166 

234 47.6 8.4 96 

1258 257 9.8 166 

9·00 220 8.2 124 

2441 387 26.9 452 

' 

-
Hg Se Cu Fe 

..QQm 2Qm ppm ppm. -

0.0005 ~0.005 0;090 0.021 -
0.0005 ~0.005 0.006 0.011 

0.0005 <o.oo5 0.002 0.014 

r-0 .0005 <-0.005 0.001 0.012 

,0.0005 (0.005 0.001 0.020 

'0 .0005 ,, ~0.005 0.006' 0.010 

I -

Mg+r 
ppm 

37.8 

101 

41.5 

134 

100 

198 
-

Zn 
ppm 

0.025 

0.011 

0.005 

0.008 

0.001 

0.009 

FOR THE MONTH OF: November 

~, - - Mn+t· rJ 'SiOz . N03 
ppm ppm ppm ppm 

4.3 0.34 47.3 0.050 
' 

2.0 0.61 23.1 0.006 
-- --- i 

3.7 0.41 36.0 0.040 
-·~ ( 

3.9 0.79 17.9 0.031 
~-· 

3.8 0.68 27.9 0.037 J . 
~ .. ~. 

I 
4.1 0.78 2.2 0.20 

' 

M\ NERALS, R\( FUERCO Rt 
~! 

Rl:tE\ 
iV~~A r Mo Ni v 

ppm ppm ppm· 
t t. 0 \J r lvU'f • --

0.01 < 0.005 \<0.05 n!.I..C :JUL()J:_jJI,.\.• ll_MANf\GH ENT 
uu r-· '¥ - NEW M ;a-

0.01 <-0.005 r--0.05 Al PUQUERQUI I 

'· 

['0.01 <-o .oo5 ~0.05 . 

0.01 <(0 .005 fo.05 

0.01 <0.005 ..... o .05 
; 

0.01 ~0 .006 ' ( Q .05 
-

' 
f! 
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..... ~. 
-

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS' FOR THE MONTH OF: December 

- - - .+ + # Mg+t- - - Mn+-t-·- TDS Cond HC0
3 

Cl so
4 

Na K Ca N03 
r; 'Si02 

DESCRIPTION DATE pH umhos ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm· ppm . 
-

F: io Paguate 
:,: ps t ream 12-1-83 8.14 603 410 285 8.2 163 31.8 4.8 73 33.6 3.0 0.30 44.9 0.084 
:uo !-!oqu ino . 
·::>Stream 12-1-83 8.49 1602 1120 310 'B.9. 859 162 6.9 141 105 3.6 0.51 21.6 0.008 - ' 
~.l, i 0 Paguate Above . 
the Confluence 12-1-83 8.62 684 425 293 8.7 206 38.8 5.0 87 40.2 4.4 0.35 37.4 0.072 

Rio r~oquino Above 
12-i-83 8.59 1991 1300 the ronfluence 310 15.4 1144 208 6.9 163 139 3.6 0.63 18.6 0.056 

- --· 
?, i agtH te 
::ord Ct·ossing 12-1-83 8 .48. 1333 830 329 14.4 6'47 126 6.0 114 93 .2..9 0.46 27.8 ·0.09 

Pa~uate Reservoir 12-1-83 8.02 3144 2300 159 37.4 ·2074 298 19.2 396 156 5.1 0.98 3.0 0.17 I 1---•o. ( 

•. J 

' 
-. - .. .. 

-~--

. I 
(\ _DlQ_~ UERCO Rl\ 

Zn Mo Ni v I'JIIl'l[ ··,nt..v, • 
ED DATE As Ba Cd Cr Pb Hg Se Cu Fe P.ICEN ppm ppm ppm ppm _i2Qm J2Jlffi ppm p~ ppm. ppm ppm ppm ppm· 

- ,.,,~ ...... 

Rio Paguate ftB 0 R n<384 Upstream 12-1-83 LO .005 0.05 .(Q,b01 .( 0. 005 kO .01 ~0 .0005 ~0 .005 0 ;007 0.047 0.027 110.01 L.O .005 ft--0.05 ,...,.. .... 4:f__. -
U Or U\NU IIVIf\1'111 ,11.. R.il )quino BURE 

L';"stream 12-1-83 '-0.005 .( 0.05 < 0.001 (Q .005 I<O. 01 11o. ooo5 ~0 .005 0.048 0.016 0.024 i'-0.01 0.007 r-0. 05 _AI..B lQUERQUE, ~EW MD\1v 1 

1----

?.io Paguate Above 12-1-83 <0.005 < 0.05 < 0.001 <o.oo5 (0.01 ilQ .0005 0~005 0.003 0.031 0.002 ,._0.01 ~ 0.005 IIQ.05 
cbo Con£JnenrP 
Rio r1oq uino Above 

tto.o1 the Confluence 12-1-83 <0.005 L..Q,Q5 <.0.001 Lo.oo5 .(Q. 01 0.0005 (0.005 0.002 0.011 z0.001 '-.0.005 0.05 . 
~io Paguate 
:-'ord Crossing 12-1-83 '-0.005 .(0.05 (0.001 <0.005 <0.01 0.0005 <0 .005 0.003 0.014 0.001 0.01 L.,Q .005 0.05 

,, 
Paguate Reservoir 12-1-83 .(Q,005 <O .05 £..0.001 .(Q.005 L(). 01 vo .0005 1--0.005 0.004 0.018 0.001 0.01 k 0.005 0.05 

I I 
I 

I 

I 

. ·' 
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MINERALS, RIO FUERCO Rl\ 
p~r~·" '~'l 

FE 8 ! F 1984 

LOCATION Of BUREl\,, vr '· ,.:() Mf\1\\{\GH':Efn 
GROUND WATER MONITORING STATIQtJIJ\UERQUE, NE.W MEXIGO 

FEET 
2000 o 2000 ' yoo 
UUt:~ I == • Monitoring Site 
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JACKPIIE GROUND\.'JA.TER 
ANACONDA MINERALS COMPANY 

NEW MEXICO OPERATION FOR THE 3rd Quarter 

DESCRIPTION DATE 
WATER pH TEMP ELEC. U-Nat. Ra-226 
·LEVEL oc COND. 

TDS so
4 mg/1 fCi/L 

M-2 8-23-83 5971.6 7 8.31 16 1400 1285 467 0.006 0.29 

M-4 7-28-83 5896.68 7.44 19 1150 1091 369 0.011 1.23 
-· 

M-6 8-19-83 5981.71 8.44 17.5 1250 1149 364 0.008 0.38 

M-10 8-23-83 5959.19 7.70 17 1700 1566 660 0.070 4.46 
-- --

.1-14 7-28-83 5936.89 8.47 18 560 42.8 593 0.003 0.46 
--

M-16 8-23-83 5909.34 7.21 19 800 151 783 0.021 0.54 
·- ·---

"B" 8-19-83 5979.45 6.15 20 7200 7889 5407 < 0.001 1.38 

"C" 7-28-83 5930.80 6.70 15 3340 4398 2713 1.414 5.06 

"D" 8-23-83 5840.50 7.91 16 4280 4674 2197 0.246 2.01 
--- -- -- --

----~ 

---.-.-· 

MlNEf ALS, RIO P ERCO RA 
lr-.r§"'•F• · ..... 
11\.C\..t:l V l :i.J -----

rr. .... .., ""Jl 

L U \J 0 I· ~0 ... 1 -~~-· 

R: IRFAIJ lnF 11\:\l[) M l111\lli0.~MI=N 

ALBUQ ~ERQUE, NE ~MEXICO 
·~·-

-

\. 

f-· 
( 
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ANACONDA MINERALS COMPANY 
JACKPILE GROUND\·1ATER 

NEW MEXICO OPERATION FOR THE Fourth Quarter 

-1 

DESCRIPTION WATER TEMP ELEC. so
4 

U-Nat. Ra-226 I DATE pH oc COND. 
'IDS 

mg/1 fCi/L I ·LEVEL 
! 

M-2 
0-26 83 5971.68 8.27 20 1500 1318 463 0 .Oll 1.17 I 

" 

M-4 0-31-83 5896.73 7.43 21 1200 1058 346 0.015 3.52 

M 6 0 31 83 5982.45 7.92 17.5 1225 1215 370 0.009 0.54 

M-10 0-26-83 5959.34 7.68 17.5 1450 1620 685 0.109 5.56 
-- --

.. -14 0-19-83 5936.15 8.64 17.5 510 33.7 617 0.010 0.80 
---

M-16 
0-19-83 5909.22 7.66 18 720 812 143 0.035 0.69 

"B" 0-26-83 5979.31 6.20 26 6500 7878 5234 0.004 2.18 
--

"C" 0-31-83 5930.76 6.64 18 2500 4313 2720 1.697 2.18 
·--

"D" 
0-31-83 5841.23 7.35 20 4300 4843 2247 0.414 2.43 

r--- --

I 

I 
I' .... 

I 
i 
! :: 

I 
·j 

M\NEnAU ' RIO t'Utt ~u •m 
J~.f CE\VED 

I 

I 

·~ 
:l 

FE.B 0 R 198n 
D''REAU 01 L;\NO MAH\GEMENT 
DU r ~1!:\M IMI='t.\f.n 

I 
I 

I 
I 

_j ---··------~~---+--·--+---~---4----+---~----~r---~---+----r---~--~----T----r----r---~---r---e 
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October 25, 1983 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. o. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

r,:·(1 1i 1) .,', 
I ,,,I'>! I 

The Third Quarter of 1983 sampling data for Anaconda's 
former Jackpile minesite leases is submitted as follows: 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon ~1onitoring 
Stations. 

Sincerely, 

IAI Q_c~c~~ M-lt~X~~~~~J 
ke~de A. Stirland, Manager 
Environment, Health & Safety 

mls 

Enclosures 

!'• '· ' f) f) 
'' ' C... L 

MINERAlS, RIO PUERCO RA 
~EIVED 

1\W\COfWI\ f/linorols Cornpuny is" llivisiorr of 1\llontir:lliclriluldCompmry 

v (Jov o 7 1983 
BUREAU OF LAND MANAGEMENT 

ALBUnUERQUE, NEW MEXICO 
fl'W~ 



350002241

AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy·-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 
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JACKPILE - WATER HADIOLOGICAL ANALYSIS 

('rHIRD QUARTER, 1983) 

Radium~226 pCi/L Uranium-Natural ~ 
DESCRIPTIVE LOCA'riON Jul. Au_g:. Sep~ Jul. AU<J. ~ -----

Rio Paguate Upstream 0.23 0.29 0.30 0.0031 0.0030 0.0010 

Rio Moquino Upstream <0.20 <0.20 0.33 0.0030 0.0038 0.0092 

Rio Paguate Above the Confluence 1.04 1. 20 2.75 0.155 0.150 0.292 

Rio Moquino Above the Confluence 0.40 0.61 o. 7l 0.048 0.048 0.023 

Rio Paguate Ford Crossing 0.52 4.61 1.23 0.232 0.401 0. 211 

Paguate Reservoir 0.38 3.21 3. 77 0.022 0.024 0.154 

Jackpile Well #4 0.32 * * 0.0021 * * 

Jackpile New Shop 1.64 * * 0.0021 
,, 

* 

Jackpile Old Shop •k * * ·k * ~ .. 

Mouth of Oak Canyon \'lash ** '/<: tr ** ** 'id: *'" 

* Discontinued ,no sample 
**No sample because the Mou·th of Oak Canyon Wash was dry. 
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ANACONDA NlN12:lZALS COMf-'ANY 

NEW MEXICO OPERATIONS' FOR THE MONTH OF:Ju1y 83 

~~~~~~]~~ ~J=~~:-~-~3--~-~-~-:~_:_~~---~~-~-~-~-:--~~a-=-·~_:£~,~~~~~~~-~-~-~ 
~:,~:!~ate 7/1/83 7:69 ~~_j 950 II 305 14 1288 48 6.1 107 49 1.2 0.41. 33.1 0.015 +1 

__ 

'-\io ~-loquino 1~ 
":•str.::.;m _:__•-=:.-=---+-..:....::..;:__::____+---=~-----t--:-~::..___- 1045 195 _S.9 149 126 1.4 0.64 9.6 '0,005 

--------4~~~~4 ---~~~----~~-~-+----------------b-~1 

'',io ?d,.;uate Above ~~-~ 'T40 ~ L.he Co~fluence 711183 7.80 1756 ~ 403 120 1884 135 10 . 162 1.1 0.72 20.2 10.081 
;J,io ~~oquino Above1 I --~- · ~---1--~~+-1 

--- ----!-----+----+----+------- ~----+----1-~--~~--

~ he Con f i \j en c e 7 I 1 I 8 3 8 . 0 3 -'-- 2222 __ ~ 0 I 2 6 8 : 2 1 I 1 32 8 --+-1 _2 __ 4_7_-+_8_._s __ j_1_8_o __ -+-_]_6_7 __ t-l-1_._1 __ ~_o_. _8 5 __ 1-_1_5 _. 1_-+-_o _. 0_1_6_·---i-----t------>-·---

~:~~) ?~~~:~;n" 711183 j 7.14 2229 2100 298 ~.5 lnoo 248 9.1 177 170 1.4 o.84 15.9 Q.OO] 

? 3 <; u '1 t e Reser v 0 i [ 17 I 1 I 8 3 . 7 ' 3 0 \ 1 3 9 2 I r 4 50 2 2 7 11 7 . 0 1. 7 6 9 1 6 4 8 . 5 1 0 1 1 0 3 1 . 2 9 ·. 58 1. 0 0 . l 3 t---r-· 
-----~-__:_-++11 __ 7_1_1·1-8-3-+-

1 
-8-.-3-3-+----l~-8-3o---+-----+----t-l-----j,----·-t-----1--2--.-4--\--o-.-ll---+------+--~~-------~·-----+-----·- f ..... 

J2.ckpile 114 791 378 11.0 1174 • '222 0.7 1.4 1.0 10.1 0.01 

~J~ ,
1 

c~~~; ,:1~1 • e~~~:~ e:w~:S~ho:n:
1

.~7~1~1~1~8~3 ~:~7~. ~98~~~:1 ~15~8~4~~~~~1~·7_2-_0·~---_-:~ __ 3-'9-0--t-
1
1_3~3~. -o._-_-_-_:1_--6_7~2~~~~:~4~7-0_-_-_-_

1

,_-_2~. 6~~~--~:~-1_2~~~~:~~1~. -7--~-----+l-·~1-_._6 ______ ~." ----~~.~ 2~~:~~1-3~.~8~~· ~:~0~.~0~2~5 ~~:~~~~~~:----=- .. 
J 3 ckpile Old Shop DISCONT NUED, NO SAMPLE ~~ I 
--~----------~~-------f---A-s---~--B-a---+---C-d--~--r,-Jr-----+---P-b ____ t_!g-_--~--S-e--~--C-u---t----F~--Z-n---~--M-o---r--N-i---+---V----I~----~------4-·------

DATE 
onm nom oom onm ppm PPm ppm ppm ppm . ppm ppm ppm ppm· 

----------tt--~--t--=!!__-t-_J.::j~--+--l:CJ~--t-_.t:.~-+----1::..~---,-!-.t:...t:.:~.-t--=~+-___t:_t:::.::C,_I---=c::._:_-\--.r..£.-.:.:,_+__!.:_~-+--L£~=---+-L.C.::::..._-+---+------+·-~~.~-- ...... 
Rio Paguate 1 · 

Upstream 7 I 1183 < 0 .005 0. 06 0. 00'1 f-0. 005 i 0. ~~·---f-ro_._o_o_o_s-t-k_o_._o_o_5-i_o_._G_0_7_+---o · __ o_o._8_1--o_._o_o_3-+<:-.0-._o_1_ ---IL.O. 005 c--O .05 1 

~io ~!oquino ~0.00 1 l · T 1 '[0.005 f---+-----~- ' 
_· ;-> ___ ' e_a ~l 7 I 1 /8 3 L. 0 . 0 0 5 lo . 0 5 I t 0 . 00 5 I 0 . 0 1 K 0 . 00 _o s __ r-"--10 _. o_o_s----j_o_._o_o2_4( 0 . 00 5 - 0 . 0 o_~_f:l 0 . 0 1 ----+-0--_. 0_5 ___ --~- . --. - -tl. "" 

:~. io Paguate Abovej l I I 
~!~.!liln"nce 

11
711183 ,(0.005 

1
0.05 o.oo1 t,o.oo5 ~o.o1 {o.ooo5 /o-.oos o.oo2 __ +--o_._o_18_-+--_o_.o_o_l_+~-~o_.o_1_-l __ o_.o_o-=-5-~0_.o_~5__ ! 

?.io ~loquino Above51 I r- \ 
the Confluence 11183 :~005 ~~·05 <p.001 t0.005 <:0,01 ,0.0005 :(_0.005 0.001 ..._0.005 0.001 ,0.01 0.005 0.05 ;j 

: ~ ~} ~ ~ ~:: ~ ng I I /8 3 ( 0 . 00 5 lo . 05 ' 0 . 00 I F ~~5-<+o-.-0-1--f-~-.o-. -00....;0'--5-f--r(-0--. 0-0-5--J--.--....0 .-~ 0 1 II 0 . 040 0 . 0 0 1 ~0 . 0 1 '-- 0 . 00 5 _ _:ro_._o_5 __ l-, -----'.----+--~~tj-__ , ---

Pa,~unte Reservoirl711183 (0.005 ~o._o_s_~-<~o_._oo_l~_~11 .. o.005 ~fo_._o~~~~t_o_._oo_o_s_·~·k_o_._o_o_5~~o_._o_o2_·~ ___ o_.o_8~2~~o_._o_o_l~to.ol _ :~o.oos" ~.os I 

_J_n_cl_:r_i_l_e~u~_·~~~~7_1_1_1_8_3_~~-o_._oo_5~+o~.o_5~-/+-o-._o_o_1~~t_o_.o_o_5~<-+'io_.o_1_'~'~.ooos ~o.o~ o.?~_jo.041 o.o~ LD.OI~,o.oos~os ~-_:1!1
: ___ -

l'~1-· .J_c ~~~~~~n~"i~u ~~A::.~/83 [co. 005. ro .os_ - ~~ ;~~~TI J~~ oo~n ~~~~~,\ < 0.0005 t 0.005 0. 003 l 0.021 I 0. 003 ~0 .0 I. 0.005 to. OS. HI u u -r= 
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- -- TDS Cond HC0
3 

Cl 
Dt:SCtiiPTION DATE pH umhos ppm ppm ppm 

:·.io Paguate 
'.'pstream 8/1/83 7.55 815 950 278 17.5 

·-~ i 0 ~loquino 

" :1s C t'<?d:'J 8/1/83 7.76 1953 2510 234 1611 '' 
., . Paguate Above ·,! 0 

8/1/83 7.86 1562 361 24.9 lhe Co.:fluence 3320 

?, i 0 ~~oqu ino Above 
8/1/83 7.82 2606 3100 295 28. 1 ~he Confluence 

.:', i 0 
-. 

1gu.1te 
,-(') [(, l:Cos sing 8/1/83 7.75 2587 3000 317 4 30.3 

i' a~ u 3 t e Reservoir 8/1/83 7.06 1662 1980 '437 lli.2 

Jackpile 174 DISCONT NUED~ NO SAMPLE 

J.1c:t·,!'>ile ~e'rl Shop DISCONTI NUED, NO SAMPLE 

Jackpile Old Shop DISCONTI NUED NO SAMPLE 

DATE As Ba Cd Cr Pb 
.J)_Q.m _D_Pm ppm ppm PJ>m 

:'.i 0 Paguate 
'J ps c rear!! 8/1/83 ~0. 005 0.05 < o. oo·1 0.005 <P.Ol 
? i ( Jq u i no 

Ko. oo5 ;"SLCL'i'll!l 8/1/83 0.05 (0.001 ( 0. 005 (P.01 

~io Paguate Above 8/1/83 ~0.005 0.05 <P.001 0.005 (D.01 
±~nrr f 1 tlf'nr f> 

C:io Hoquino Above <P.OOl 8/1/83 <o.oo5 0.05 < 0.005 <. p.Ol 
che Confluence ' 
:\ 1 0 Pasuate lo .05 'o rd Crossing 8/1/83 1'-0.005 .<(p .001 1'0. 005 <.) .01 

!' :11•. 1 1;1 t e Reservoir 8/1/83 0.012 0.19 (0 .001 0.005 <..D .01 
·------

I 

J ac \·pi. l e 114 DISCONT INUED, NO SAMPLE I 

' 
! DISCONTI NUED, NO SAMPLE J :1 c ',. !' i l e 

,, Shop .1ew 
·--~ ~- -•-·~~~~• L,.c 

,Jackpi le Old Shop DISCONTINUED, NO SAMPLE 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS' 

"' .+ + ++ so
4 

Na K Ca 
ppm ppm ppm ppm· . 
313 43.9 6.3 105 

-

1169 227 10.3 139 

774 131 9.7 126 

1588 300 10.2 187 

1546 289 10.9 193 

'751 188 20 8 _l_QB_ 

' 

llg Se Cu Fe 
M_m ppm ppm ppm. 

( 0.0005 0.005 0 ,i)d)' 0, 6''16 

<,0.0005 <0.005 0.006 0.008 

< 0. 0005 0.005 0.005 0.010 

' 
< 0. 0005 1'0.005 0. 001 ' r-0. 005 

< 0. 0005 0.007 0.008 0.008 
,, 

.::0.0005 :£.005 0.005 0.053 --· 
I 

I 

'• 
') 

I 

' 

FOR THE MONTH OF: Aug 83 

++ - - Hn++ J1 'SiOz Hg N03 
ppm ppm ppm ppm ppm 

48.7 1.5 0 .41· 30.8 0.005 
I 

--

145 1.5 0.68 19.3 0.005 
! 

133 1.3 0.78 20. 1 0 .o 11 
-

195 1.1 0.95 16.7 j!o.005 ! 

198 ~ .3 o ,go 16 ~ lo .o~ :' 

' 
JJJ1 ~A 0 72 () 8 1 6 

' I 

! 

I 

--

Zn Mo Ni v 
ppm ppm ppm ppm· 

~ 

0.009 r-0. 01 <-0,005 0.05 

0. 005 0.01 k0.005 0.05 

0.005 0.01 ..::_0.005 ( 0.05 

0. 003 0.01 1'0.005 0.05 

0.003 L.. 0.01 0.005 0.05 

0.01 0.01 0.007 <0,05 
1-~ 

-- ---· ~-· -~ ~""""'~--~·----~- -·~--,---·-------·--·~-
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-
DESCriiPTION 

: io Paguate 
·.·pscream 

DATE pH 
TDS 
ppm 

Cond 
umhos 

HC0
3 

ppm 
Cl 
ppm 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS. 

+ 
K 

. ppm 

ca* 
ppm· 

9/1/83 7.91 1896 1080 334 11.3 313 43.7 7.3 129 53 

. N03 
ppm 

3.6 

r; 
ppm 

0. 46. 

FOR THE MONTH OF:Sept. 83 

'SiOz 
ppm 

30.6 o. 13 
---------------~r-------r-------1~----~------+-------l-------+------~-------l,-------~------1--------r-------r------+-------r-------~-----4------~--

9/1/83 8.36 11J53 1650 281 l4.0' 751 153 9.3 130 93 
' 

·:io ~\oquino .. 
:1scrcam 

.!o ?a~uate Above 
Lhc Co;:fluence 9/1/83 7.53 1988 2100 451 

~io Hoquino Above 
~he Confluence 9/1/83 8.39 1864 2020 281 

9/1/83 8.32 2017 2080 305 

20.3 1001 

16.9 1063 

150 

197 

207 

10.6 

9.9 

9.9 

194 

166 

182 

156 

126 

138 

3.2 0.64 

3.2 0.74 

3.3 0.81 

0.81 

22.3 

20.0 

18.3 

17.7 

0.022 

0.65 

0.06 
. -f--: 

0.24 

3.7 1786 
--------tt------t----1----t------t-----t---+----+----+---+----f----f----j----.+----t-------l----+-----t--' 

.rackpile 1)4 I - DISCON INUED, NJ SAMPLE 

?a~u1te Reservoir 9/1/83 8.01 1'800 53.5 .858 316 19.3 74 l. 10 0.53 .}66 94 . 4. 2 

_ ____:.. _______ -tt----t----+---+---...:..-+----t----1----r----.J-----l----+----l-----i----1---,-l----1----1----4---l 

Jackpile Old Shop! 

:'.io Paguate 
'Jpscream 

'·Uo .oquino 
. ;-'SC ceaD 

Kio Paguate Above 
rhn \.nf'lflllf'O('f' 

DISCON INUED, NJ SAMPLE 

DISCON INUED, NJ SAMPLE 

DATE As 
ppm 

Ba 
ppm 

9/1/83 <0.005 0.07 

9/J/83 (0,005 0.08 

9/1/83 <0.005 0.07 

(0.005 0.27 

Cd 
ppm 

0.001 

·0.001 

TI. 001 

0. 001 

Cr 
ppm 

Pb 
PPm 

10.005 <0.01 

0,005' <0.0.1 

(0.005 <0.01 

0.005 <0.01 

Hg 
PPm 

Se 
ppm 

<0.0005 <_0.005 

0 . 00 0 5 '-.. 0 . 00 5 

(0 . 00 0 5 (0 . 00 5 

,, 
r--.0. 0005 <0. 005 

Cu 
ppm 

Fe 
ppm·. 

0 .-0 0 3 0 . 0 1 5 

0.006 0.01 

0.004 0. 011 

0. 011 

0.004 . 0.006 

Zn 
ppm 

Mo 
ppm 

0.006 <0.01 

0. 001 0 .o 1 

0.003 ({). 01 

({). 0 1 

0.006 0.01 

Ni 
ppm 

v 
ppm· 

( 0 . 0 0 5 !(0 . 0 5 

0.012 LO.OS 

( 0. 005 0.05 

zo. 005 

0.006 0.05 
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LOCATION OF 
GROUND VlJA.l'ER MO~·UT()RING STJttriOt~S 

fJ Monitoring Site 
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IjOCATION DA'l'E 

1. Dump F 

2.P-10 Area 7/83 
8/83 
9/83 

3. Wes·t Gate 7/83 
8/83 
9/83 

4. Well #4 7/83 
B/83 
9/83 

JACKPILE ~ AIR SAMPLING SUHVEY 

'l'HIRD QUARTER, 1983 

TO'l'AL 
PAR'l'ICULATE U-Nat. 

ugm/M3 uCi/m1x10-15 
Ra-226 

uCi/m1x10-15 

ELECTRICAL POWER DISCONTINUED, NO SAMPLE 

28.13 0.947 0.356 
14.89 0.71 2.18 
20.49 0. 77 0.17 

29.13 0.788 0.191 
17.95 0,48 0.23 
24.12 0.67 0.21 

27.42 l. 01 0.184 
17.17 2.04 0.3] 
23.48 0.91 l. 09 

Th-230 
uCi/m1x10-15 

1.06 
0.69 
1.31 

1.41 
0.92 
1.25 

1.09 
1.57 
1.09 

Pb-210 
uCi/m1xl0-15 

l7. 35 
18.79 
18.21 

16.31 
20.59 
19.41 

19.44 
20.43 
18.72 
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LOCATION 

1. Dump F 

2. P-10 Area 

3. Well it4 

4. Westga·te 

JACKPILE-AMBIENT l~DON SURVEY 

DATE 

7/83 
8/83 
9/83 

7/83 
8/83 
9/83 

7/83 
8/83 
9/83 

7/83 
8/83 
9/83 

Rn-222 

J2~i/D 

2.92 
Discontinued 
Discontinued 

1. 34 
1.76 
2.05 

1.. 05 
1.18 
1.54 

2.45 
2.37 
2. 43 
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lOCATION OF 
AIR QUALITY MONBTORING STATIONS 
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ANACONDA Minerals Co my 

October 10, 1983 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
500 Gold Avenue, SW 
Federal Building, Room 116 
Albuquerque, }1M 87102 

Dear Sir: 

MINERAl 10 PUERCO RA 
CEIVED 

fY}'fi('l 0 T 1 81983 
',SUREAU OF lAND MANAGEMENT 

ALBUQUERQUE, NEW MEXICO 

This letter is to provide additional data to the Second Quarter sampling 
data report for Anaconda's former Jackpile minesite leases. The following 
Pb-210 data should be added to the report we submitted on July 25, 1983: 

Location Date 

Dwnp F 6/83 
Mine Vent 6/83 
~vestgate 6/83 
Well #4 6/83 

Pb-210, UCi/ml x lO-l5 

16.51 
20.19 
16.94 
16.00 

If you have any questions, please contact me. 

Sincere:t.y, 

;111/irtfl d /fr;:;/!L~c:~/ 
eade A. Stirland 

Environment, Health & Safety 

cdw 
pc: WCN 

DLR 
CES 
ICL 
CDW 
File 

1\NACOf\JD/\ Miltomls Cumpouy is a Division of /\il.unHcHicllfioldCnrupafly 



35
00

02
25

2



350002253

The Anaconda Company 
Comp~ehensive Mine Plan 
Environmental Monitoring 
~~--~·~-~,~~-:·~·:-----~~~-.~ ..... -. ;:~-~---::-~·-
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MAY 2 0 1985 

Memorandum 

To Superintendent, Laguna Agency, BIA 

From Area Manager, Rio Puerco Resource Area 

Laguna 1,4,&8 
35,0 (017) 

FILE COPY 
Surname 

Subject: Modi~ication of the Environmental Monitoring Program for Anaconda's 
Jackpile-Paguate Mine Pueblo of Laguna Leases 1, 4, and ~ 

Your May 9, 1985, letter raised concerns over the aetetion of the air quality 
monitor station at F dump. Sampling at F dump was discontinued in June 1983. 
The March 14, 1985, approval deleted nine (9) minor water quality parameters 
which have never been found in excess of the detection limits for those 
parameters and changed the sampling frequency of six (6) other minor elements 
from monthly to quarterly. No otlaer changes were made. 

Since we have several years of background data and since there is no activity 
at the minesite, we feel thaepresent monitoring program is more than adequate. 
Upon completion of the Environmental Impact Statement and approval of a 
reclamation plan, both the air quality and water quality monitoring programs 
will be modified as necessary to fully monitor the impacts of the reclamation 
activities. 

cc: Anaconda Comprehensive Mine 'Plan File 
Anaconda Environmental Data File 
Chron 

{ORtG. SGD.) HERRICIK E. HANKs 

I 
I 1 

I 

; : 
I 

I I 

I I 

I I 

I i 

I 

: i 
I 
! 
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ANACONDA Minerals C(c 

New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

October 15, 1986 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
435 Montano Rd., N.E. 
Albuquerque, N.M. 87107 

Dear Sir: 

Because of an error in water level for Jackpile Well "B", 
attached is a corrected copy for the report dated 10-13-86 
sent to you recently. 

If you have questions, please call me. 

Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company is a Division of AllanlicRichlieldCompany AMC0-6187-A (8·83) 
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Water 
DESCRIPTION DATE Level pH pH 

Feet Field ' Lab 
EC EC 

Field Lab 

~[-2 7-15-86 5971.30 8.58 8.16 1500 1600 

)1-4 7-15-86 5896.74 8.35 7.79 1025 1000 

l-1-6 7-15-86 5989.07. 8.36 7.82 1425 1450 

i-!-10 7-15-86 5959.17 7.86 7.74 1825 2025 

7-15-86 5936.38 8.98 8.43 620 630 

;.r-16 7-15-86 5907.77 7.56 7.49 860 870 

I i I 
Jp "B" 

1 1 6 33 6.26 6800 8000 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

804 
mg/1 

436 

276 

357 

670 

37 

155 

5040 

TDS 
rng/1 

986 

6:65 

916 

1346 

392 

610 

7491 

& 

U-Nat Ra-226 
mg/1 pCi/1 

.0024 <. 20 

.0005 .24+.18 

.0010 .39+.22 

.0541 8 .. 75±_2.1 

1 .0006 .24+.15 

.0437 . 49+. 24 

.0072 1.04+. 7 

FOR THE MONTH OF: _____ _ 

-

-

1 7-15-86
1 
5977.32 . 

·----------tt-----~-----t------t------+------+------+------+------4-------~------~-----+------+-----~-------~------+------+------~--

JP "C" 7-15-86 5930.42 6.68 6.64 3350 3900 2263 3793 1.352 1. 93+. 9 

JP "D" 7-15-86 5849.06 9.35 9.20 5350 6025 2419 1 4599 .1283 .47+.22 r--- ' --,---
1-----ij----r-----t--+1 ---+-~----+-: --+---+-----+---+---+-----+--t:----~--1----l.__-l_l 

I i t II I' I i 
----------------~~:~------~-----+------~~------+------+------4------4------~-·-----+-----~------~------~----~----·--+-----~L-----~------~~--

1-------+~-~~-~--~~-----r---r---~-~-~-~-~---~---~---4----~--~--~-- ___ l 
I I 
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ANACONDA Minerals C •·• •• my 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

October 13, 1986 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
435 Hontano Rd., N.E. 
Albuquerque, N.M. 87107 

Dear Sir: 

Following are the sampling data of the Third Quarter (July-September) 
1986 for Anaconda's former Jackpile Minesite leases. 

1. Chemical and Radiological Analysis for Surface Water. 
2. Maps Showing Surface Water Sampling Locations. 
3. Chemical and Radiological Analysis of Groundwater. 
4. Map of Groundwater Monitoring Locations. 
5. Results of the Air Monitoring Program Including Radon Concentrations. 
6. Maps Showing Locations of Air and Radon Monitoring Stations. 

Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company is a Division ol AllanticRichfieldCompany AMCD-6187-A (8-63) 
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!'· 
Field 

Description Date pH 

! Rio Paguate 
Upstream i· 7-1-86 8. 37 

Rio Moquino l' 7-1-86 
I Upstream ,. 

8.62 

Rio Paguate 1: 7-1-86 
above Conf 1uence j! 

8.18 

Rio Moquino \! 7_1_86 
above confluence ,I 8.29 

Lab 

pH 

I 7.89 

8.17 

! 7.95 
: 

8.13 

Field 

E.C. 

765 

1900 

Lab 

E.C. 

760 

2000 

HC03 

mg/1 

253 
• 
' .t 250 

' 

ANACONDA MINERALS COMPANY 
"<=:: tv~EXICO OPEr . .=..TiON 

Cl 

mg/1 mg/1 

9 I 230 
I 

17 926 

Na 

mg/1 

32 

195 

1 K 

I mg/1 

5 

16 

Ca Mg N03 

mg/1 mg/1 mg/1 

SiOz 

mg/1 

Mn 

rrig/1 

1 100 1 36 l < 1. o 26 <.. .10 i 

1 i31 1 91 1 <_1. o 115 1 <( .10 

r 820 
1 

780 251 9 270 , 37 
1 

6 
1 

96 
1 

38 
1 

< 1. o 
1 

22 
1 
. .( .10 

l2450 12620 250 19 1375 264 117 1174 1139 lt..l.O 1·21 t~.lO 

RL aguate@ \\.7-1-86 ; 8.35. 8.14 11950 11990 272 17 889 j171 112 1'· 151·1100 IL.1.0 120 I <..;10 
Ford Crosnng I 1 I 

I 
U-Nat 

mg/1 

1 .0031 

1 .0085 

1.0392 

,.0505 

,.1428 

.0389 

Ra-226 

pCi/1 

1 0.14+.12 

1 o. 35+.14 

I 0.46±.27 

11.13±. 38 

11. 75±. 61 

0. 42+. 20 Paguate Reservoir~~7-1-86 ::7.78 j7.96 I 2300 \2500 1378 132 Inn 1236 127 1168 j i26 1<--1.0 \4 l 0.40 

~~~~-~~~--,~~~~~~~~~l~l~l~l--~1 ~~~,~~~--

--------------~----~----~--~---7-~--~------r-----~-----~------~----~------+------+------~----~-----·--~----~----~------------

\\nate -~ ~~l I ~~1 i ~71 I ~~1 rrgf1 :11 I ~~1 I I :~1 I I I I I I 
~~~t~::~ate \1 '; I 1 I L I ' ___G7 I I I I I I 
~~~~:~o ~ f I ( I . --~ ·---+~~~-- I U-77~~~~~~~~~~~-~+~~~~~~~~~~~~.-.-.~~~ 
R~i-o_P_a_g_u_a_t_e----~~~.------------~~------·~~-----~.------~----~------+-----~------~~--

62
-

2
--~~------L-----~------~----~------~~------~~~-----=-=-----

above confluence ' 1 I 
Ri' '{oquino !

1 
l
1
. I 1

1 I' I I I 
abt.. . .: confluence I 2215 . 

Rio Paguate @ 'j I ~· ~· I' I 11579 \' I I 
Ford crossing ! I 

Paguate Reservoir I\ l I I I I I I 2027 I I' I I 
I l I I I I I I I I I 

li I I l I I I I I I I 
I: \ I I I I I I I 

I I I I I I I 
I I I I I I 
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I Water 
DESCRIPTION DATE Level pH pH EC EC 

I Feet Field Lab Field Lab 

I M-2 7-15-86 59 71.30 8.58 8.16 1500 1600 

I M-4 7-15-86 5896.74 8.35 7.79 1025 1000 
! 
! 

I 
M-6 7-15-86 5989.07 8.36 7.82 1425 1450 

i 

I M-10 7-15-86 5959.17 7.86 7.74 1825 2025 I 
I 
I 
I L ~4 7-15-86 5936.38 8.98 8.43 620 630 

I 
I M-16 7-15-86 5907.77 7.56 7.49 860 870 I 
l 

I 
JP "B" 7-15-86 5844.75 6.33 6.26 6800 8000 

I JP "C" 7-15-86 5930.42 6.68 6.64 3350 3900 

' JP "D" 7-15-86 5849.06 9.35 9.20 5350 6025 
' 
I 
I 
I 
I 

I 

I 

I 
' 

' 

--

I 
I 

i 

-

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

804 TDS U-N at Ra-226 
mg/1 mg/1 mg/1 pCi/1 

436 986 .0024 <.. 20 

276 665 .0005 .24+.18 
-

357 916 .0010 . 39+. 22 
-

670. 1346 .0541 8. 75+2 .1 

37 392 .0006 .24+.15 -

155 610 .0437 .49+.24 -

5040 7491 .0072 1.04+. 7 
-

2263 3793 1.352 1. 93+. 9 

2419 4599 .1283 .47+.22 -
1--· 

FOR THE MONTH OF: ______ _ 

I 

I 
I 

' ! 

I 

I 
I 

-

I 

--

i 

I 

: 

---------- I 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 4000 

U U U I I • Monitoring Site 
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JACKPILE - AIR SAMPLING 

THIRD QUARTER, 1986 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ugm/M3 uCi/mlxl0-15 uci/mlxl0-15 uCi/mlxl0-15 uCi/mlxl0-15 

P-10 Area 7/86 14.22 0.423 + .026 0.250 + .090 1.22 + .45 30.75 + 1.28 

West Gate 7/86 17.09 0.578 + .031 0.371 + .132 1.21 + .45 21.37 + 1. 26 

Well 114 7/86 16.20* 0.532 + .032 0.432 + .160 1.72 + .52 24.34 + 1.28 

*This value may include a contribution from a landfill burning adjacent to this station, 
installed and operated by the·Laguna Reservation and Tribe, respectively. 

LOCATION 

P-10 Area 

West Gate 

Well 114 

JACKPILE - AMBIENT RADON CONCENTRATION 

THIRD QUARTER, 1986 

DATE 

7/86 
8/86 
9/86 

7/86 
8/86 
9/86 

7/86 
8/86 
9/86 

**Standard deviation is determined from daily results. 

Rn-222 
pCi/L + Sd** 

1.32+.76 
1.45+1.10 
2.68+1.34 

.43+.11 

.54+.13 

.62+.10 

0.90+.28 
0.74+.23 
1. 24+. 32 
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LOCATION OF 
AIR QUALITY MONITORING STATIONS 

FEET 
2000 0 2000 4000 

• Monitoring Site 
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ANACONDA Minerals Co. 1y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

October 10, 1985 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. o. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

Following are the sampling data of the Third Quarter 
(July-September) 1985 for Anaconda's former Jackpile 
Minesi te leases. 

l. Chemical and Radiological Analysis for Surface 
Water. 

2. Maps Showing Surface Water Sampling Locations. 
3. Chemical and Radiological Analysis of Groundwater. 
4. Map of Groundwater Monitoring Locations. 
5. Results of the Air Monitoring Program including 

radon concentrations. 
6. Maps Showing Locations of Air and Radon Monitor

ing Stations. 

Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 

CDW 
CES 

ANACONDA Minerals Company is a Division of AtlanticRichfieldCompany AMCO-G1S7-A (8-83) 
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ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

~ 

Third Quarter, 1985 

I I jFieldj Field jLab jHco~Jcl I S04 jNa IK jca jMg jN03 IF I SiO"' IMn jFe I TDS [Lab --
I Date 

---
!ppm I ppm I pH 

Description pH Cond. Cond. ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
umhos umhos 

Rio Paguate 
I Upstream 7-l-85 8.17 1000 984 254 12 254 48 8 126 46 <1.0 0.56 31 .02 <.01 678 8.231 

Rio Moquino 
I Upstream 7-l-85 8.49 2300 2290 234 19 1090 250 14 166 126 <1.0 1.00 18 <.01 <.01 1930 8.291 

Rio Paguate 
Above Confluence 7-l-85 7.96 1750 1716 302 19 570 130 12 152 108 <1.0 0.90 21 0.20 <.01 1330 8.29 
Rio Moquino 

I Above Confluence 7-l-85 8.00 2900 2860 242 21 1650 340 14 211 173 <1.0 1.40 18 <.01 <.01 2580 8.191 
Rio Paguate @ 

1 Ford Crossing 7-1-85 8.20 2700 2860 257 28 1310 300 17 188 164 <1.0 1.30 16 .01 <.01 2370 8.lvl 

I Paguate Res • 7-l-85 7.27 1750 1650 300 13 661 170 15 145 77 <1.0 0.98 2 1.0 .14 1270 7.93 

I 

I I I I 
I I I I I 

I I I I I I I I I I 
I 

Ra-
U-Nat 226 

Date mg/1 pCi/1 
Rio Paguate .26+ -
Upstream 7-l-85 .0020 .16 
Rio Moquino .16+ -

I I Upstream 7-l-85 .0039 .12 
Rio Paguate 2.29+ - I Above Confluence 7-l-85 .1099 .61 
~ho Moquino 1.51+ 

I Above Confluence 7-l-85 .0500 .47 I 
I Rio Paguate @ I I 2.11+1 I 
I Ford Crossing I 7-l-851 I I I I I I I I· 2650 I • 66 I I I I Paguate I ' 

11.13+ 
I Reservoir 7-1-85 .0236 .36 

I 
I I I 

I 
I I I I I I I 

I I 
I I 

I 
I I I 

I 
I 

I 
I I I I I I I I I I I 

.=:=.=· ·"'="----= 
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I Description 

I 
I 

M-2 

I M-4 

M-6 

M-10 

I 
I M-14 

M-16 

nBn 

ncn 

I liD II 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

---~----- I Field I Field I I 
Third Quarter, 1985 

I !water I Field jTemp. jElect. I I lu-Nat jRa-226 jLab I Lab I 
Date Level pH oc Cond. TDS S04 mg/1 pCi/L pH EC 

0.19 + 
-

7-8-85 5970.55 8.26 16.5 1600 958 468 .0016 .23 8.20 1980 
0.68 + -

7-8-85 5896.14 7.96 16.0 1150 712 289 .0010 .24 7.95 1050 
0.33 + -

7-8-85 5986.99 8.44 17.0 1550 922 370 .0022 .20 8.11 1500 
5.58 + 

I 7-8-85 15858.78 I 7. 77 
-

16.5 2000 1220 727 .0718 1.5 7.89 1950 
0.31 + -

7-8-85 5939.02 8.85 17.0 645 417 33 .0004 .17 8.46 690 
0.50 + 

1 932 I 
-

7-8-85 5907.91 7.61 18.0 915 564 157 .0445 .21 7.93 
1.27 + -

7-8-85 5975.95 6.16 18.5 7850 7550 4600 .0100 .64 6.59 7920 
3.09 + -

7-8-85 5929.72 6.76 15.0 3800 4260 2540 1.024 .90 7.19 3840 
1.10 + 

L8.84 
-

7-8-85 5845.69 8.87 15.0 5800 4250 2540 .0829 .29 6060 

----1---+----t----+---~ I I I I I I \ 
I I I H II II I II 
~---- I 

I 
I I I I I I I I I 

I I i 
I I_ ~I 

I 
I 

I 
I 

l 
I 

I 
I 

I 
I 

I 

I 
I 

I 

brownm
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lOCATION Of 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 '300 
~ t::::::l 8 Monitoring Site 
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LOCATION DATE 

1. P-10 Area 07/85 

2. West Gate 07/85 

3. Well #4 07/85 

TOTAL 
PARTICULATE 

ugm/M3 

31.78 

33.59 

33.20 

JACKPILE - AIR SAMPLING 

THIRD QUARTER, 1985 

U-Nat. 
uCijm1x10-15 

0.44 

0.59 

0.44 

Ra-226 
uCi/m1x10-15 

.510 + .179 

.469 + .210 

o. 247 + .130 

JACKPILE-AMBIENT RADON CONCENTRATION 

THIRD QUARTER, 1985 

LOCATION DATE 

1. P-10 Area 7/85 
8/85 
9/85 

2. Westgate 7/85 
8/85 
9/85 

3. Well #4 7/85 
8/85 
9/85 

Th-230 
uCijm1x10-15 

1.297 + .360 

0.740 + .330 

0.960 + .330 

Rn-222 
pCi/L 

0.225 
0.49 
1.57 

.{ o. 20 
0.42 
0.20 

0.78 
1.02 
1.07 

Pb-210 
uCi/m1x10-15 

37.72 + 1.99 

30.09 + 1.40 

30.60 + 1.30 



350002270

- _______________ ,_ .. ----...... --.. .---~~-

LOCATION OF 
AIR QUALITY MONITORING STATIONS 

r£ET 
~000 0 ZO,)CI 1.()00 

tU:j:t:j ,'·'- ·t--::J 
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ANACONDA Minerals Co1 1y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

July 10, 1985 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. o. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

Following are the sampling data of the second quarter 
(April-June) and annual 1985 for Anaconda's former 
Jackpile Minesite leases. Please note that this is 
the first report being submitted under the new sampling 
program approved by you in your letter dated March 14, 
1985. 

1. Chemical and Radiological Analysis for Surface 
Water. 

2. Maps Showing Surface Water Sampling Locations. 
3. Chemical and Radiological Analysis of Groundwater. 
4. Map of Groundwater Monitoring Locations. 
5. Results of the Air Monitoring Program. 
6. Results of the Ambient Radon Monitoring Study. 
7. Maps Showing Locations of Air and Radon Monitor

ing Stations. 

Natver Patel 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company is a Division of Allan!icRichfieldCompany AMC0-6187-A (S-83) 
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' Field Field Lab 
DESCRIPTION DATE pH Cond. Cond Hco3 tl 

uhoms umhos npm ppm 
:-.... 

Rio Paguate 
Upstream 4-17-85 8.39 840 941 235 11 

Rio Mcquino 
Upstream 4-17-85 8.31 1500 1730 239 11 

Rio Paguate al::.oVE 
4-17-85 8.37 910 984 267 12 

Confluence 

Rio Mcquino al::.oVE 
Confluence 4-17-85 8.19 1700 1890 223 13 

Rio n-'lguate @ 

Fo:r'- __:rossing 4-17-85 8.26 1600 1730 239 15 
-

Pagua·te Reservoil 4.:.17-85 7.48 1150 1300 216 13 

I 
j 

DATE _ Zn Pb Ni Se Ba 
ppm ppm ppm ppm ppm 

~~ Ri0 Paguate 
_Upstream 4-17-85 <. .10 <.01 ~.10 <.01 .10 

I Rio ~'\:.x:fuino 4-17-85 <.10 '-· 01 < .10 <..01 < .10 
_1.~ 2am 
Rio Paguate at.ovE 

1 Confluence 4-17-85 < .10 .cOl <..10 <., 01 .10 

Rio }1:Yquino cil:oVE 
Confluence 4-17-85 <. .10 ..::.01 ..( .10 ..::..01 < .10 

~\ Rio Paguate @ 
Ford Crossinq 4-17-85 '-. ,10 <.01 <.10 (.01 <..10 

Paguate Reservoil 4-17-85 < .10 <·01 < .10 <..01 <...10 

... 

. 

ANACCNDA MINERAlS CCMPANY 
NEW MEXICO OPERATICN 

so4 Na K Ca 
ppm ppm pl2_m ppm 

214 43 5 95 

750 136 7 129 

262 53 6 90 

900 154 8 132 

800 158 8 120 

530 100 8 91 

Cu U-Nat Ra-226 
ppm mg/1 . pCi/1 

-

.06 ,001 <0.10 

<·01 .003 0.14 

<.,.01 .022 o.so 

L..01 .009 0.25 

<.01 .048 0.54 

<._.01 .042 0.34 

Mg. N0
3 

F 

ppm ppm ppm 

47 <.1.0 0.37 

86 <. 1. 0 0.44 

53 ~1.0 0.41. 

102 < 1.0 0.52 

97 <:..1.0 0.51 

54 < 1.0 0.44 

I 

I 
I 

(} f \ j( 

FOR THE MONTH OF: f'l:"/. Cl.,!!'' If. sv; 1 

\\ 

SiO Mn Fe TDS Lab, 
ppm2 ppm ppm ppm pH 

I 

33 0.15 .06 684 8.24 
., 

20 .OS .02 1400 8.27 

31 .06 .08 736 8.33 
., 

20 .os .02 1610 8.22 
-· 

23 .07 .02 1500 3.30 

17 -.09 .07 972 8.03 

-· 

,.,__I 

~ 
i 

., 

' 
' 

! ··-. 
' •' 
i 

i : - .,..........,__ .. l 

~0 t 
' ! 
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-· ... 

f 
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JACKPILE GROUNDIAJATER--ANNUAILY & 2nd Qtr 19~5 

l:\naconda lv1inerals Company 
New Mexico Operations 

1020 

848 

912 

1250 

.001 0.14 -

.003 1.82 

.001 0.41 

.06 7 7.40 

f As Ba led Cr _F Pb Hg 'iSe Ag B Co Mo Ni V ~P04 I 
1 DESCRIPTION DATE i ppm ppm [ pp~_,_:pm J ppm ppm ppm pprn ppm ppm ppm ·ppm ppm ppm ;ppm L 
L 11-2 4-18-85 "".01 , .10 T<.001 <.01 I 1.03 <.Ol .ooos ,.o1 < .01 .6ol <.01 ".01 <.10 . <.,;;--l1_._o-+l--~--~------<' r M-4 4-18-85 <.01 . < .10 !<.001 <.01 .053J < .01 , .• 0006 .(.01 <:.01 • 20 e.01 .:._.01 Lo 10 <.01 tLo 
~ 11-6 4-18-85 I < .01 r~·_10 i<.oo1 .(.01 1.0~1 <_.01 :.0006 <.01 (.01 .60 <.01 ,.01 ,.10_~<-0.lc_.-1-.·o-__ -!!-f-------+---~-.---l!, 

t . _11

-

10

6 I :=~:=:~ I : :~~ I::~~ ::~~~ ~:~~-
1

_~:::~ ~~~~: ;:~~ ';:~~ (.01 .10 (.10 {.10 :~ ::~~ l:j~ t~ -~:~- ~ L- I 

4-18-85 T-:-o1 , .10 ,.oo1 <.01 ___ ,fJ7__ ,.o1 .ooos < .01 ,.ol ,.o1 <.o~+~ <.1o .3o 1 <.01 1<.01 .<.10 ;!<-o1 tl.O ! i 
"B" 4-18-85 <.01 < .10 .003 r·01 __ .13 < .01 .0006 < .01 (.01 <.01 48 .• 30 L;.10 1.5 I .13 L.01 J~!Q__~---~ \01. w=.1'~---·Lo 
"C" 4-18-85 1 __ .(.01 <.10 -0001 1<.01 .22 L,.01 <..0004 .02 .::.01 .c.01 ,....5.5 <~10 1<:.10 .50 <·01 <•01 l<o1~-- ~.01 ~t1.0 

,__ "D" 4-18-85 I cOl < ~-~04 (.01 I .181 <(.01 (.0004r0Jc'..JI <-01 I <.01 I .03 '<...10 ,.10 .so (.01 +,.o1_TZll_~l:_~---··_is_-9_-1-~~;_;_,_~_;_j~-: -.-0-+-,--~i---~-

~ -+--- -+- ~ I :_:+ - I =+= --~f·--tt- ~--1 
t---------~--~---~- 1_, ~-~--L-- [_~~-~-!= j ___ j~ _t= I- I -~ t~ -==1- i ~ J _± J +- ' ' ' ~----+· ' ~'!= I . l ' -t ' ' 
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LOCATION Of' 
GROUND WATER MONITORING STATIONS 
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JACKPILE - AIR SAMPLING SURVEY 

SECOND QUARTER, 1985 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ugm/M3 uCi/m1x10-15 uCi/m1x10-15 uCi/m1x10-15 uCi/m1x10-15 
~-=---------== =--c:-=-- ~- -:==:=.='=:'.:.;::"'-='= ==~~.;_==--..:=:= :=~~=~= 

1. P-10 Area 04/85 22.32 0.20 0.38 0.87 24.80 

2. West Gate 04/85 27.83 0.32 0.26 1.16 18.82 

3. Well #4 04/85 24.61 0.22 0.45 o.s1 25.62 



350002278

JACKPILE-AMBIENT RADON SURVEY 

SECOND QUARTER, 1985 

Rn-222 

LOCATION DATE pCi/L 

1. P-10 Area 4/85 1.12 
5/85 1.48 
6/85 1.18 

2. Westgate 4/85 <0.20 
5/85 <0.20 

6/85 <0.20 

3. Well t~4 4/85 1.13 
5/85 0.93 
6/85 1. 22 
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LOCATION OF 
AIR QUALITY MONITORING STATIONS 

FEET 
?000 0 200(J .t.(JQO 

t:U:::l-'=t:l _:: - · •-·---- 0 tv'onilc•:ing Site 
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ANACONDA Minerals Coi •Y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

April 9, 1985 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, 
P. o. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

Following are the sampling data of the first quarter 
1985 for Anaconda's former Jackpile Minesite leases: 

1. Chemical and Radiological Analysis for Surface 
Water. 

2. Maps Showing Surface Water Sampling Locations. 
3. Results of the Air Monitoring Program. 
4. Results of the Ambient Radon Monitoring Study. 
5. Maps Showing Locations of Air and Radon Monitor

ing Stations. 
6. Map of Groundwater Monitoring Locations. 
7. Chemical and Radiological Analysis of Groundwater 

Monitoring for the First Quarter 1985. 

Sincerely, 

~~f!t/7~/>tj 
Staff Chemist 

mls 

Enclosures 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company is a Division ol AtlanticRichfieldCompany AMC0-6187-A (8-83) 
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~ 

Field f:alc. Field - -
DESCRIPTION DATE pH TDS Cond HC0

3 
tl 

ppm umhos T)pifl ppm 

Rio Paguate 
Upstream 1-7-85 8.17 592 620 285 10 
Rio Moquino 
Upstream 1-7-85 8.40 1387 1700 317 13 

Rio Paguate abovE 
Confluence 1-7-85 8.61 636 700 283 10 

Rio Moquino abovE 1-7-85 8.65 1510 1800 325 14 Confluence 
Rio Paguate @ 

· Ford Crossing 1-7-85 8.32 1357 1700 310 13 

: Paguate Reservoi 1-7-85 7.27 1446 1800 305 24 
' 
' i 

As Ba Cd Cr Pb 
DATE ppm ppm ppm ppm ppm 

Rio Paguate 
· Upstream 1;.;_7-85 ,.oos c::.OS <.OOt .(.005 <..01 

' Rio Moquino 
Upstream 

1-7-85 ~.005 <.05 (.001 .(.005 -<_.01 

: Rio Paguate abovE 
1 Confluence 1-7-85 .!.,005 (.05 (.001 {.005 (.01 
' 
· Rio Moquino cibovE 

Confluence 1-7-85 .(.005 cOS (.001 {.005 {.01 
" 

Rio Paguate @ ' 

: Ford Crossinq 1-7-85 ,.005 .(, 05 (.001 .(.005 <.01 

: Paguate ReservoiJ: 
1-7-85 <.005 (..05 .(.001 (.005 ..(..01 \ 

! 

, 
I I I 
H I 

ANACON1 1A JVITNERALS COMPANY 
NEW MEXICO OPERATION 

= + + ++ 
804 Na K Ca 

ppm ppm ppm ppm 

146 34 5 79 

679 136 7 155 

180 41 5 80 

763 152 7 161 

666 134 7 143 

I 

·712 154 12 165 

-
I 

Hg Se Cu Fe 
ppm ppm ppm ppm 

(.0005 <.005 .015 .015 

<..0005 (.005 .004 <.005 

(.0005· .(.005 .Oll .005 

(. 0005 (.005 .008 (.005 

(.0005 (.005 .008 (.005 

<,..0005 <,.005 .005 .023 

I 

++ -
Mg. NO 

3 
flp_m ppm 

·0 

32 <.1.0 

79 ~r.o 

36 41.0 

87 i-.1.0 

82 .:..LO 

73 <..1.0 

Zn Mo 
ppm ppm 

.005 "-.01 

.002 (.01 

.007 <,.01 

.002 .(.01 

.008 <..01 

.004 <;.01 

FOR THE MONTH OF: 1/85 -------

- ++ Lab Lab .... ., 
F SiO Mn pH Cond 

ppm2 uohms ppm ppm 

0.33 43 .061 7.59 724 

0.47 26 0.055 7.81 1780 

0.36 38 .037 7.56 791 

0.50 24 .047 7.76 1910 
--

0.49 27 .047 7.81 1720 l 
0.56 20 0.12 7.20 1820 I 

-

_, 

Ni v U-nat Ra-226 
npm _ppm mq/L pCi/L 

(.005 <.05 .0010 0.18 I 
I .coos .(.05 .0041 

--
0.17 

. 
<.005 <·05 .0125 0.44 

(.005 <.05 .0109 0.35 
I I 

1 <.oos .(.05 .0346 0.44 

.(.005 .(.05 .1082 0.38 

I 

I 
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Field Calc. Field 
DESCRIPTION DATE pH TDS Cond 

ppm umhos 

Rio Paguate 
Upstream 2-4-85 8.15 535 540 
Rio Moquino 
Upstream 2-4-85 8.03 1344 1380 

Rio Paguate aboVE 
Confluence 2-4-85 8.28 600 570 

' 
Rio Moquino abovE 

2-4-85 Confluence 7.94 1398 1300 

I Rio Paguate @ 

! Ford Crossing 2-4-85 8.07 1120 1100' 
t 

i Paguate Reservoil 2-4-85 7.25 1365 1400 
l 

I I 
' f 
I 
I 

I 
' I 
I 

' 

I 

l As Ba Cd 
DATE 

! I ppm ppm ppm 

, Rio Paguate 
2 -4-85 '-...005 < .05 .(.001 

i Upstream 

: P-.io Jvl..oquino 
: UJstream 2-4-85 (.005 <. .05 <.001 

J Rio Paguate abovE 
Confluence 2-4-85 < .005 ( .05 (.001 

,__ 

j Rio 1~111ino ciliov, 
Confluence 

2-4-85 ( .005 < .05 .z.001 

: Rio Paguate @ 

[ Ford Crossinq 2-4-85 <.. .005 <. • 05 f....001 

j Paguate Reservoill 
2-4-85 (..005 cos (.001 

! 
I 

I I 

- -HC0
3 

tl 
npm ppm 

264 11 

359 14 

281 12 

329 14 

312 14 

288 23 

Cr Pb 
ppm ppm 

(.005 ~.01 

I 
(.005 .(.01 

(.005 <..01 

.(.005 .(.01 

.(.005 .(.01 

(.05 ,(.01 

P..NACONDA MlrlliRALS COJVIP Ai\JY 
NEW MEXICO OPERATION 

= + + 
SOLi Na K 

pp~ ppm ppm 

124 31 6 

610 128 9 

153 36 6 

681 143 9 

497 105 8 

684 142 12 

Hg Se Cu 
ppm ppm ppm 

(..0005 .(.005 .007 

<.0005 L..OOS .006 

.(.0005 <·005 .006 

<..0005 ,(.005 .006 

.(.0005 "-. 005 .006 

'6' 

I (.0005 t.._.OOS .007 

FOR THE MONTH OF: __ 2_:../_8_5 __ _ 

++ ++ - - Lab Lab 
Ca Mg. N0

3 
F ++ ..., 

SiO Mn pH Cond 
ppm ppm ppm ppm ppm2 ppm uohms 

72 26 ""-1.0 0.33 44 .062 7.59 668 

148 73 2 0.52 28 .039 7.74 1590 

' ;•-

78 32 < 1.0 0.35 42 ' .034 7.79 719 

144 76 1.6 0.53 28 .031 7.81 1640 
--

121 61 <.. 1.0 0.48 33 .041 7.81 1360 

137 77 .( 1.0 0.54 23 .. 017 7.38 1640 

Fe Zn Mo Ni v U-nat Ra-226 
ppm ppm ppm ppm ppm mg/L pCi/L 

.013 .006 (.01 "-. 005 d. .05 .0018 0.16 

I < .oo5 

,____ 
.005 .004 (.01 {,.05 .0043 0.20 

.006 .004 I (.01 (.005 (.05 
i 

.0120 . 0.34 

' 
(..005 .003 ( .01 .(.005 .(,•05 .0072 0.29 

.006 .003 <...01 (.005 ,.as .0349 0.69 

.016 .003 '-.. .01 (.005 "-.• 05 .0647 0.53 

I 

I 
I 
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ANACUL\IUA lYUN.t,lVUD U . ..!YlJ::"HJ.\JY 

NEW MEXICO OPERATION FOR THE MONTH OF: March 1985 

DESCRIPTION 

Rio Paguate 
, Upstream 
, Rio tvloquino 

DATE 

03-04-85 

Field 
pH TDS 

ppm 

8.04 431 

Field 
Cond 

umhos 

410 

-HC0
3 

npm 

203 

Cl 
ppm 

8 

= 

107 

+ 
Na 

ppm 

23 

+ 
K 

ppm 

5 

++ 
Ca 

ppm 

63 

++ 
Mg. 

ppm 

21 <1.0 

F 

ppm 

0.26 

SiO 
ppm2 

36 

++ 
Mn 
ppm 

.045 

Lab 
pH 

7.46 

Lab 
Cond 

uohms 

527 

03-04-85 811 Upstream 
-Ri~.~o--P_a_gu_a_t~e--abo~-V~E------r-------r------r-------r------~------r-----~-------r------,_------+-------r------+-------r------~----~~-----4------~----·-

Confluence 03-04-85 8.34 371 370 171 7 96 21 4 52 18 <1.0 0.26 30 .031 7.10 463 

8.20 657 675 220 8 250 61 5 80 32 <.1.0 0.34 28 .049 7.48 

--------tt---t---+---t---'---;r----t----t----t---+----+---+---+----+----+---+---+----1----l-.. _ .. ,_ 
Rio tvloquino abovE 

693 207 8 294 65 5 77 36 0.35 26 .035 7.16 854 COnfluence 03-04-85 
.~Ri~.~o==P~agu~a~t~e~@~~----~-r-------r------r-----~-------+-------r------+-------r-----~------~-------r------+------4-------+------~------+-----~~~--

, Ford Crossing 03-04-85 7.87 586 590 183 7 238 51 5 69 31 L 1.0 0. 31 

8.34 690 <. 1.0 

26 .030 7.25 733 

, Paguate Reservoir 03 _04 _85 7 . 62 363 400 129 9 . 130 29 4 44 17 0.34 17 .020 7.06 463 
-------tt---t----t----t----jr----t----+---t---+----+----4---+----l----.+---f----+l---1----4--.... 

i 
--ij-----J---t---t----t----t----!--+---t-1 --+---+-----+----+--+----+---4---4---l~.--

------------tr-----r-----r---~r---~----~----~-----+-----+-----+----~----~----~-----4-----4-----+-----~----~--

~ 
I t 

·-----tt-----t---r----t---t----t---t---t---+---t---+----+--t--~~+~------jf-------il-,_,;_-+---+---.. ·-
DATE As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo , Ni ! V.. U-nrat ill1a-226 

--------+t----+-p:...:p_m_-+-_P_P_m_-r__:_p.::..pm_-t~p.::.p_m_-t---=P~P_m_-+-:...:p:...:p:...m_~_P::..:P:...m--:-+--=-p.:..pm_-+_..:.P.:.P_m-1--=p..:.p_m_+-_;p:..::p:;_m_+~npJ;:;lmil!-.~~-.E.BI,~_L_-HlF-pe-:l_,· /_L_-1----+----
l Rio Paguate J · ,1 

~~up~s_t_r_e_am ________ ~o_3_-_o_4_-_815 __ <_._o_o_s-+_<_._o_s __ ,_< __ .o_b_1 __ +-< __ .o_o_s_.-r_< __ .o_1 __ +-< __ ·o_o_o_s-r_~ __ .o_o_s-+ ___ ._oo_8 __ +-_._o_3_l~ __ ·_o_l_o __ +-_<_._o_l~6 __ ·~o_1_o--4·-~-s~·~·-o_o_l_z-*t __ o_._z_o-+------~---

[_ ~~t=ino 03-04-85 < .oos ".os < .001 < .oos ~ .01 ~._ .ooos < .oos .oog .016 .oos J.-,-~ .o~-~l~~~~~:.J1'1r~=~-~~~.--~oo13 j o.28 .. 

I Rio Paguate abovE - -
:Confluence 03-04-85 < .oos <.OS < .001 < .005 < .01 < .0005 <.005 .010 .060 .007 1 -~~j_-~~--~ .0087 1 0.64 I 
i Rio tvloquino abovE I r.r., I* l! ---+f-------1~---1-1----... 
1 Confluence 03-04-85 < .005 z.OS <.001 <.005 .::.01 < .0005 <:.005 .008 .016 .005 <.01 l <·005 1 <.05 il .0031 0.49 i; 
i ----~~-.~-.~~~~---~ ~~~--~·------~~---+----+----~--

! ~~dP~~:;ein: 03-04-85 z .005 z. 05 < .001 < .oo5 < .01 < .ooo5 < .oo5 .oo9 • 020 .oa5 <. oi_j_ .oo~-~~~·-o~l-48--t;+-ll_o_._6_9-+-----L-------

Paguate Reservoir 03-04-85 L... .005 <.OS < .001 <. .005 < .01 .c_.OOOS <·005 .010 .039 .007 < .01 I .006 i <.OS i .0150 !I 
-- -- ---~-~-----~ '] -~-~~~ ·--- ·4~·----:-+----J-- ..... 

I I q 
J ' ' ---------H----+----+----t-----+----t----+---+---+-..:.,_---i----1L----+----l---.. ~ ~---+~----+----.__ __ __ 

0.34 

i--~~~~~~--~,-~~~~~--~~~~~-~~~ 
! 
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LOCATION f 
GROUND WATER MONITORING STATIONS 

~ 

) 

2000 FEET 
~ 2000 

~ ==::::;t:=..l.J • Monitoring Site 



350002285

I 

DESCRIPTION 
- I r-JA'BER J 

DATE I ~EVEL I FIELD 
J 'Feet) pH 
I 
I 

M-2 1-17-85 15971.10 -8.06 -- --------·------ ·- r------- r---· -----

M-4 

ANACONDA MINERALS COMPANY 
NEW Mt:_-XICO OP!::RJ\liON 

I FIELD FIELD mg/1 ··· I , 
TEMP ELEC TDS SO U-Nat I Ra-226 LAB 

' °C CPMD DRIED rt~ll m_gl1 i pCi/L pH 

I I 
I 15 1600 _98L __ i __ 453 ____ t-.00~2_i 0.23 8.10 

f-OR Tf-iL MDNTH OF ___Xirst _Quarter __ 
1985 

1-21-85 58_9_6 _· s_s-+-__ 7_._6_5_+--_1_4_-+-_1_2_09 __ r---82_4 . -~~~-~--o_o_46_+-i _1_. s_8 __ +--_7_. 7_9_+----f-----+----+------+-----+------+-----t-----

___ M __ -6 ______ -#_1_-2_1_-_8_s+-s9_8_s_._8_7+/ __ 8_.1_4 __ r-_1_s_.s __ +--1_3o_o__ 840 I _3_4_s __ ~ __ .o_o_1_2~!-o_._4_3~ __ 8_._16 __ ~---~-----~-------+-----~------+------+------+------

··-11=1~85 .'595_9_. 30 ; 7 __ ._8_5_---~~---16_ ---+2~oo I 12so -~4_ _ _
1 

. o64o __ ~ _s_._ s_3 __ r---8_.1_s __ -r-- -----j-------------, ___ ---+-------+----+-------r-------r-- __ _ 
M-10 

11-18-85 ; 59 41.17 8. 7 3 j 16 i 615 344 -f-4o 1 • ooo2 -+-! _o_._3_8 __ f--8_. _36_+-------+-----f-----+---~~----+------t-----t---

1 : I ~~j~ 
___ M_-_1_6 ____ ---i+-1-_1_8_-_8_5-+r_s __ 9o_8_._2_6_,f--' _7_. __ 3_9 ---i1 __ 1_7 _· s_t-_8_8o __ +--s_3 __ 2 ___ ~-~- .. ~- _9_~ f- 8. o 7 

1-17-85 5977.31
1

1

: 6.oo 18 7soo 7284 5029 .oon I 2.o4 7.57 
--------~----+----+---+----+----~-----i------+---t-----T-----~--~------r------r-------t-----+-----+-----j-------

____ ·_·c_'_' ------++1-~21-85!'5929.97 i 6.45 ! 13 3500 3864 2506 1.887 [ 3.41 

~· 1~1-~ 5M4.H I 1.21 ~---14 __ ~_5_3_o_o_~_4_86~,}Ms_, 1.~~-[~_3_4~~8_._o1--+----~-----·+----~----~------f-------+-----+-----
l ! 

M-14 

"B" 

7.37 

I 

___ ---tj~-+---+-----+--+-----+---+---t----+--+-----t--·--r--r------r---r-----t----r--r----

-
-

L

1 

------------R---~---~~----~-------L----L----~--~~----J---~----4-----L-----L---L---~----4-----4-----~---
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JACKPILE - AIR SAMPLING SURVEY 

FIRST QUARTER, 1985 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE .Atgrn/M3 )J.Ci/m1x1 0-15 J.1Ci/m1x10-15 _.uCi/m1x10-15 .)J.Ci/m1x10-15 

l. P-10 Area 01/85 7.84 0.346 0.196 1.293 38.33 
02/85 6.41 0.353 0.373 1.052 23.53 
03/85 49.86 0.113 0.310 0.828 * 

2. West Gate 01/85 17.48 0.227 0.175 0.906 31.06 
02/85 12.30 0.460 0.518 0.330 20.07 
03/85 45.38 0.331 0.276 0.487 * 

3. Well #4 01/85 10.34 0.334 0.202 1.191 29.62 
02/85 6.61 0.673 0.340 1.070 18.88 
03/85 36.02 0.214 0.270 0.265 * 

* These results will be forwarded to you as soon as we receive them. 
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JACKPILE-AMBIENT RADON SURVEY 

FIRST QUARTER, 1985 

Rn-222 
LOCATION DATE pCi/L 

l. P-10 Area 1/85 <.20 
2/85 0.53 
3/85 0.43 

2. Westgate 1/85 0.389 
2/85 0.143 
3/85 0.22 

3. Well #4 1/85 <.20 
2/85 0.204 
3/85 0.99 
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ANACONDA Minerals Cor, •.·•. :y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

April 22, 1985 

Mineral Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3556 Pan American Freeway NE 
P. o. Box 6770 
Albuquerque, New Mexico 87107 

Gentlemen: 

Following are the Pb-210 results of Air Sampling Survey for Anaconda's 
former Jackpile Minesite Leases for the frst quarter, 1985. 

Pb-210 
Location Date uCi/ml x 10-15 

P-10 Area 03/85 33.11 
West Gate 03/85 24.68 
J.P. Well #4 03/85 26.50 

This completes the first quarter report for 1985. 

Natver Patel 
Staff Chemist 

jn 

pc: MAS 
CDW 
CES 

ANACONDA Minerals Company is a Division ol AllanticRichfieldCompany AMC0-6107-A (8-83) 
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ANACONDA Minerals o; ,ny 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

February 25, 1985 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N .E. 
P .0. Box 6770 
Albuquerque, NM 87107 

Dear Sir: 

I ; ' t· •- ~ 

A 9; 0 2 

·•' 1 

This letter includes the Pb-210 data not available at the time we 
submitted our Fourth Quarter of 1984 report to you for Anaconda's 
former Jackpile rninesite leases. The data are as follows: 

Pb-210 
IDeation Date uCi/ml x lo-15 

P-10 Area 12/84 63.04 

Westgate 12/84 64.33 

Well #4 12/84 76.26 

If you have any questions concerning this data, please call me. 

Sincere:;; ;j~ 
~ 

Carl D. Woolfo , 
Environmental ngineer 

cdw 
pc: MAS 

CES 
NP 

ANACONDA Minerals Company is a Division ol AllanticRichfieldCompany 

1'1 

AMC0-6187-A (8-83) 
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l'·:r'" rieade A.o~ Sti:rl&J_d 
Ge.I1eral }'Itlnaser 
Aiiac.o11da l·::Lnerals Company 
~ew ~~xico tion 
GraDts, I;e\·7 i·iexico 87020 

Pear ?1r. Stirland: 

\Ui.R 1 4 1935 

Laguna 1,1;.':8 
3570 (017) 

'L'e h2ve rcviePed your requests of January 24 and 29, 1985, to modify the 

environnental monitoring program at the Jackpile-I'aguate l!ine (Lat;lli1a Tribal 

Leases 1, 4, and 8). Your proposals are satisfactory and the wonitoring 

plan is hereby approved. 

This office •·1ill continue to revievl all 1'1on:ttoring cl.Rta and \·le may require 

in t~·,e plan t+ necessary·. If you have any questions, please 

contact John Andre1.:s of my staff at (505) 766--3114. 

cc.; 

Sincerely yours, 

{Orig. Sgd.) G~ORGE LASKAR 

Herrick E. Eanks 
Rio Puerco Resource Area 
!·~lliLager 

Are3 Director, Al\0, BIA w/ enclosures 
Su1)erintendent, La.::;una Agency, BIA vl/ enclosures 
Goverilor, Pueblo of Laguna, BIA w/enclosures 
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ANACONDA Minerals r~ tPany 
New Mell.::: 1peralions 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

January 29, 1985 

Herrick E. Hanks, Manager 
Rio Puerco Resource Area 
Bureau of Land Managem::mt 
3550 Pan American Freeway, NE 
P.o. Box 6770 
Albuquerque, NM 87107 

Dear Mr. Hanks: 

AiO: I 9 

Since my request of 24 January 1985, I have reviewed the results of our 
sampling and monitoring for the past several years at our former Jackpile 
Minesite leases and find that the data indicates further modification · 
would be beneficial to us without jeopardizing envirorunental protection 
at the Minesite. 

By this letter, we are requesting that the attached envirorunental sampling 
and monitoring plan be approved for our former Jackpile Minesite lease 
area (includes request of January 24, 1985) . 

\rile would apprecia.te your consideration of this matter. This plan, if 
approved, would provide a substantial time and cost savings to Anaconda. 

Sincerely, 

r~/0 cltd~ 
de A. Stirland 
eral Manager 

pc: CES 
NP 
CDW 

ANACONDA Minerals Company Is a Division of AllanllcRichlieldCompany AMC0-6187-A (8-83) 
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AIR 

Monthly 

GROUNDWATER MJNITORING PLAN FOR FORMER JACKPILE MINESITE 

Locations 

Westgate Area 
Mine Vent Area 
J. P. Well #4 

Frequency & Parameter 

Radon-222 

Quarterly Total Particulate 
Uranium-Natural 
Radiurn-226 
Thorium-230 
Lead-210 

SURFACE WATER 

Locations 

Hoquino Upstream 
Paguate Upstream 
Paguate Above the Confluence with Moquino 
Moguino Above the Confluence with Paguate 
Paguate at Ford Crossing 
Paguate Reservoir 

Frequency & Parameter 

Quarterly 

Annually 

GROUNDWATER 

Field pH & Conductivity 
Lab pH & Conductivity 
Hg 
Na 
K 

H~03 
Sl02 
so4 

Zn 
Pb 
Ni 

Cl 
Fe 
r·m 
NO 
To~l Dissolved Solids 
Radium-226 
Uranium-Natural 
F 

Se 
Ba 
cu 

No change in the existing program will be requested per the 
BIM approval on June 16, 1983. 

Reports will be sul:mitted on a quarterly basis as has been done in the past. 
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ANACONDA Minerals CC'~ 'lny 
New Mexic: - .. erations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

January 24, 1985 

.·.t ::•., .. ' 

Herrick E. Hanks, Manager 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, NE 
p. o. Box 6770 
Albuquerque, New Mexico 87107 

Dear Mr. Hanks: 

A 9: 0 I 

' .. /,!, 

I' 

' 

The chemical and radiological analysis for Anaconda's former Jackpile 
Minesite leases are reported to the Bureau of Land Management on a 
quarterly basis. The six Surface Water locations are sampled monthly 
for analysis of 36 different chemical & radiolgical parameters. A 
review of the results for the last four years in relation to the con
centration for which we monitor and report, indicates that a signifi
cant number, nine, of these chemical constituents have never occurred 
in excess of the limit of detection. This would indicate that these 
chemical parameters are not a significant portion of the surface 
water that we monitor and do not pose a hazard to the environment or 
the health and welfare of plants or animals in the vicinity of the 
minesite. 

We respectfully request that the nine parameters: Arsenic, Cadmium, 
Chromium, Mercury, Silver, Cobalt, Molybdenum, Vanadium and Phosphate; 
be excluded from our monitoring requirements. 

We appreciate your consideration of this matter. This change, if 
approved, will allow a significant cost savings to Anaconda. 

Sincerely, 

'.AAoac.QJ ~ 
~VraeA. stirland 
General Manager 

jmn 

pc: CDW 
NP 
CES 

ANACONDA Minerals Company is a Otvtston ol AllanticAichlteloCompar., 
AMC0-6187-A (8-83) 
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ANACONDA Minerals Cm .1y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

January 14, 1985 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N .E. · '· '''• ., . 
P. o. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

I . ' ' . . , 
' { 
i 

·;'l 
f 

~i 

The Fourth Quarter of 1984 sampling data for Anaconda's 
former Jackpile minesite leases is submitted as follows: 

1. Radiological Analysis of Surface Water; 
2. Chemical Analysis of Surface Water; 
3. Maps Showing Surface Water Sampling Locations; 
4. Results of the Air Monitoring Program; 
5. Results of the Ambient Radon Monitoring Study; 
6. Map showing location of Air and Radon Monitoring 

Stations; 
7. Map of Groundwater Monitoring Locations; and, 
8. Chemical Analysis of Groundwater Monitoring, Fourth 

Quarter. 

mls 

Enclosures 

pc: MAS, CES 

ANACONDA Minerals Company is a Division of AllanticRichfieldCompany 

(1 

AMC0-6187-A (8-83) 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(FOURTH QUARTER, 1984) 

Radium-226 pCi/L Uranium-Natural ppm 
DESCRIPTIVE LOCATION Oct. Nov. Dec. Oct. Nov. Dec. 

Rio Paguate Upstream 0.32 <0.20 <0.20 0.002 0.002 0.003 

Rio Moquino Upstream 1.33 <0.20 <0.20 0.005 0.003 0.001 

Rio Paguate Above the Confluence 2.40 1.03 1.22 0.313 0.206 0.045 

Rio Moquino Above the Confluence 1.26 0.24 0.22 0.138 0.027 0 .Oll 

Rio Paguate Ford Crossing 1.90 0.66 0.54 0.325 0.109 0.067 

Paguate Reservoir 0.24 0.57 0.15 0.065 0.047 0.079 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 
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ANACONDA ~U:iEl\_l\.LS COM f)t\NY 
NEW MEXICO OPERATIOI'.JS. FOR THE MONTH OF: October 

--------~--~--~--~~·~ln~~~~-r---~1 ~_-r-,~r-~~~--~~--~~-~~,~~~-~r~---,--~-

- FieHld TDS Fc
1
~nd I Hco

3 
Cl so 

4 
I Na.+ K + Ca ++ Hg ++ I No3- I? SiOz Mn LHab @La

2
b
50

ECC 
0ESCil! PT ION DATE p ppm umhos ppm ppm ppm 1 ppm ppm ppm ppm ppm ppm ppm ppm p 

, I 

10-1-84 7.98 840 863 317 10.2 I 291 37 7.1 
I, 

134 42 <.1.0 0 .39· 31.7 0.046 7.74 1030 

:-:io ~·loquino 10-1-84 8.29 1868 1921 276 
1
·1,6.5. 1065 215 10.3 169 114 1.2 

~stre~J~~"'-------4~-----+------~-----~-------+--------~-----+------~-------+-----_,-------r-------t--
21.8 0.008 7.99 2220 

120 0.20 7.79 
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M Fiel~ --
TDS Con HC0

3 
Cl -

DATE DESCHIPTION ppm umhos ppm ppm H 

~~366 
~:io Paguate 
·--l'S t ream 1-01-84 8.24 11.5 
'),io ~·loquino 

1-01-84 8.43 I 9 1501 300 . :1,2 .5, 
·~·~s treaZl 

·,: i 0 ?:1guate Above 
che Confluence 1-01-84 7.83 1478 1629 381 16.0 

?io r:oquino Above i 

!:'r '.::onfluence 1-01-84 8.38 .1664 I 1729 293 i 14.0 
-

I ? .. io Pagu-1te 
1-01-84 8.14 1873 2021 317 17.2 I 

c- c• rd Crossing ! 

Paguate Reservoir 1-01-84 6.78 812 I 903 . 143 10.5 

- I 

c. 

DA'I'E As Ba Cd Cr Pb 

P_Q_ffi ppm ppm ppm ppm 
lho Paguate 
Up~r-ream 1-01-84 jt._O.OOS 0.07 I 0,001 LO .005 <.,0.01 --
Q_io ~!oquino 

1-01-84 ~0.005 vo.os <..0.001 L.O.OQS <..0. 01 :·~stream 

~io Paguate Above 1-01-84 .t_O.OOS 
~hP r()nflnPnf'P 

~.a.os )<.0. 001 I'.O .005 ...::..0.01 
~ 

Rio Hoquino Above 
1-01-84 r---0.005 (0 .05 1--0.001 ~0 .005 L0,01 

the Confluence 
--
~io Paguate 1-01-84 ~0.005 zO.OS i'-0.001 '.(0.005 ko.o1 
~-ord Crossing 

I - ............... 
I 

P::1guate Reservoir 1-01-84 0.005 ,0.05 ~0. 001 ~0.005 .(0.01 

I 
I I 

' 
, I ' I 

. 
! I I 

ANACONDA ~il:iERALS COiv~PAt'n' 

NE\N MEXICO OPERATIONS. 

I 
"' .+ i + H so Na I K Ca 

4 

I . 
ppm ppm ppm ppm 

I ·T--
I 360 

149 6.0 141 

I 711 142 7.0 143 

703 ll2 7.5 166 

' 910 190 7.5 145 

I 1050 199 7.9 164 I 

. 435 58 7.2 124 

' 

I 

Hg Se Cu Fe 
ppm ppm ppm ppm. 

l<o.ooos ItO .005 0.006 0.009 

.(0.0005 0.005 0.003 0.007 

f<-0.0005 0.005 0.005 o.oos 

i:O. 0005 • 0.005 '0 .004 0.005 

(0 .0005 ~ 0.005 0.007 ' (i)l~GJ:!D'6, 

,, 
~0.0005 " 0.005 0.007 0.024 

-
·I 

I 

i 
I I I 

Hg ++ 
ppm 

I 

49 

79 

91 

103 

ll6 

32 

Zn 
ppm 

0.011 

0.007 

0.004 

0.001 

0.003 

0.003 

FOR THE MONTH QF:November 

J - ++ 

1 Lab EC 
F Si02 N03 

Mn 
Lab ppm ppm ppm ppm 

@ 25°C pH 
I 

<1.0 0.38 31.2 0.062 7.88 1ll0 

(1.0 I 0.47 27.0 0.031 8.04 1640 
. 

I <1.0 I 0.63 21.2 0.17 7.84 1690 

I 
<.1.0 0.58 24.4 0.034 8.05 1930 - r-

' 

41..0 0.63 22.4 0.063 7.93 2140) 
-· 

I 
I 
! 

<1.0 0.50 9.4 0.18 7.44 1000 I 
. I 

~--

' l ~-

\ 
·-· 

Mo Ni v L ppm ppm ppm· 
i' 
! 

k'O .01 L..O.OOS r-.0.05 _J_~ 

I 
( 

j 

6:0.01 (.0 .005 " 0.05 l 
! 
' 

(0.01 ~0 .005 0.05 
ti 
·I 
',l - ~~ 

~0.01 ~0 .005 ,__O. OS ! 
I 
! 

r-0.01 ~0.005 o .·os 

I 
_, 

~.005 0.05 
I 

l 
~ -+- I 
il 
~ 

I r 
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- FielJl 

I I 
-

. Field TDS Con HC0
3 0ESCHIPTION DATE pH umhos ppm ppm 

I 

:::io Paguate I 

I I ~·i'S t ream 12-4-84 8.05 729 766 300 

·-~io '·!oquino 12-4-84 8.28 1297 1349 I 295 
·::--s tre3::1 I 

I 

'),i 0 Paguate Above 

I :::he Co::fluence 12-4-84 8.25 881 935 310 

P,io >:oqu ino Abov] 12-4-84 8.23 1394 1557 
I 

281 
~r ':onfluence 1 

I 
-

11520 
., . ') t :.1o 1 agu3 e 12 _4_84 8.37 1428 298 
~ord Crossing 1 I 

! 
?a 1;ua t e Re,ervoirl 12-4-84 I 7.08 1060 1 1392 . 227 

1-1 i·--H '- .. 

~ = b:~E ~ ~:m Cd Cr 

I 
P2tn oom -

Rio Paguate \ · 
Un-rream 112-4-84 ~0.005 (0.05 0.001 I< 0. 005 
-
Rio ~-loquino 12-4-84 k0.005 ~0.05 ~0.001 .(0.005 
:·;ostream . 

~5 :.zio Paguate Abovejj12_4_84 
' 

1'-0.001 (.0. 005 
_::ll.e.__C,oq f 111 en~l 
Rio Moquino Above! 

1'0.005 .(0.05 f(0.001 <._0.005 the Confluence 12-4-84 
~io Paguate 

~0.05 ~0.001 :--ord Crossing 12-4-84 r--0 .005 <0.005 
-- I I 

PZ1(>,Ui1te Reservoir 12-4-84 r0.005 (.0.05 1'-0.001 l<o.oo5 
--

I 

\ I I I II 
I 

Cl 
ppm 

I 
I 

9.5 l 
. 10.5 I ' ' 

10.8 

I 12.2 
I 

AI'>! J\C 0 1''-J D A !:'iUUu\LS (;OM P ;\ r'.J Y 
NE\N MEXICO OPERATIONS. 

.+ 

I 

+ ++ -so
4 

Na K Ca 
ppm ppm ppm ppm 

232 38 5.2 105 

641 124 6.5 145 
I 

331 I 57 5.7 113 

734 141 6.4 137 

113.0 I 736 
,_). 

145 6.5 140 

i 

I 

21.6 I. 518 84 10.9 154 
I I 

I ' 

I 

I 

I I 
I ___j_... ·-r· 

Pb Hg Se Cu Fe 
I ppm _1)pm ppm _ppm _p_Qm 

I 
<O .01 i0.0005 0.005 0.60~0.008 

.(0.01 0.0005 0.005 0.008 0.005 

I I 

<._0.01 ~o.ooo5 ,4o.,ao5 0.006 ~0.005 

<( 0. 01 L..O .0005 Jo.oo5 0.005 1.(0 .005 

~005 .(0 .01 0.005 0.004 .(.,0.005 

1(.0.01 '0 .0005 .. ~-:-1 0.007 0.041 

' I 

I I I ! 

I 

I 
\ I I 

i 
I I 

I 

I 

FOR THE MONTH OF: December 

·++ - - M.n++ I? SiOz Lab Lab EC Hg N0 3 
@ 25°C ppm ppm ppm ppm pH ppm 

38 <-1.0 0.33 38.9 0.075 7.62 868 

73 4.1.0 0.41 25.5 0.020 7.80 1510 
.. 

52 <1.0 0.42 27.3 0.058 7.76 1060 

81 ~1.0 
I 0.48 20.8 . 0.030 7.85 1710 
I 
I - t--

88 <..1.0 0.51 
t-:-

23.3 Q.051 7.86 1720 

42 <1.0 0.50 10.6 0.29 7.06 1290 -r· I I 
. 

\ I I 
I -

1-;;-~ 
Mo v '1---

Zn 

I ppm ppm ppm ppm· 
-

il 

i 0.0~0.01 <O .005 Ko.o5 I j 

T I 
.(0 .001 \LO .01 4) .005 \(0. 05 l 

I 
' 

~ I 0.003 0.01 z.o. 005 1'0.05 ~. I 
~ 

T "' 

.(.,0.001 r-0.01 <.0 .005 ' 0.05 I 
I 

(0.001 r.0.01 .::'"0 .005 4o.o5 

0.003 r-0.01 L..O .005 0.05 

11 I I 
I I :! 

I 
- I i) 

I I 
'i 

r I 
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JACKPILE - AIR SAMPLING SURVEY 

FOURTH QUARTER, 1984 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE p.gm/M3 pCi/mlxl0-15 pCi/mlxl0-15 _ECi/mlxl0-15 J:Ci/~lxl0-15 

1. P-10 Area 10/84 9.48 0.08 0.78 0.60 42.51 
11/84 14.54 0.165 0.177 1.662 58.03 
12/84 7.88 0.12 0.139 1.15 

2. West Gate 10/84 12.67 0.20 0.39 0.66 30.92 
11/84 23.77 0.121 0.161 1.071 45.54 
12/84 15.95 0.13 0.214 0.67 

3. Well #4 10/84 12.00 0.15 0.37 0.86 28.83 
11/84 21.03 0.226 0.289 1.457 40.18 
12/84 9.69 0.14 0.306 1.44 

- These results will be forwarded to you as soon as we receive them. 
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JACKPILE-AMBIENT RADON SURVEY 

FOURTH QUARTER, 1984 

Rn-222 
LOCATION DATE pCi/L 

1. P-10 Area 10/84 0.33 
11/84 1.00 
12/84 0.39 

2. Well #4 10/84 <0.20 
11/84 <0.20 
12/84 <0.20 

3. Westgate 10/84 0.37 
11/84 0.52 
12/84 0.48 
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lOCATIOt>~ OF 
AIR QUALITY MONITORING STATIONS 

FEET 
2000 o zooo .eooo 

ttJ:;j_~:c::~:-~~ ::~_::;j 0 Moni!oring Si!e 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

"-··-··-··-··-··-··~··-··-·· 

FEET 
2000 0 2000 J 4~00 

t::rt::H;:j I J • Monitoring Site 

brownm
Typewritten Text
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JACKPII.E GROUNDVJATER 

Field Field Field 
WA.TER TEMP ELEC. DeSCRIPTION DATE pH oc 'IDS -LEVEL. COND. 

M-2 
10-29-8~ 5970.79 8.40 17.5 1562 1036 

M-4 10-29-8~ 5896.86 7.61 18.0 1260 708 

M-6 10-30-8~ 5984.90 8.15 17.5 1521 988 

M-10 10-30-8~ 5958.96 7.85 19.5 1946 1364 
-

.• -14 11-1-84 5936.31 8.59 20.0 671 368 

M-16 10-29-8~ 5908.34 7.48 21.0 984 636 

"B" 10-29-8~ 5978.17 6.01 20.0 6303 7612 

"C" 10-29-84 5930.21 6.50 17.0 3978 4084 

"D" 10-29-84 5847.30 7.26 21.0 5940 4668 

--

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

U-Nat. Ra-226 Lab so
4 mg/1 p2i/L pH 

477 0.002 1.02 7.85 

370 O.Oll 1.25 7. 77 

423 0.003 1.20 7.94 

721 0.055 7.00 7.88 

84 0.006 0.49 7.75 

244 0.100 0.40 7.83 

5580 0.007 1.40 . 6.25 

2736 1.478 4.65 7.09 

2609 1.535 2.90 7.81 
. 

FOR THE FOURTH QUARTER 
~--------~-------------

Lab F 
' E1ec 

r.nncl 

1740 

1250 

1560 

2000 
-

723 

1040 

8440 

4200 
I 

! 
c 

6270 
I 

__(.j 

l 
I: .I 
f 

\) 

' 
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ANACONDA Minerals CoL .1y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

November 9, 1984 

ii ll N 0 V I 5 A 9 : 0 5 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, NE 
P. o. Box 6770 
Albuquerque, N .r-1. 87107 

Dear Sir: 

'II 
~ -· '' I 

The third quarter of 1984 sampling data for Anaconda's 
former Jackpile Minesite leases was submitted on October 
10, 1984. However, the Pb-210 data for the air sampling 
surveys was omitted for August and Septmber, 1984. The 
Pb-210 data has been received and is being reported within 
this correspondence. The data is as follows: 

Pb-210 
Location Date uCi/mlxlo-15 

P-10 Area 8/84 2]..68 
9/84 34.84 

Westgate 8/84 21.63 
9/84 37.23 

Well #4 8/84 24.07 
9/84 33.99 

If you have any questions regarding this data, please 
call me. 

Sincerely, 

mls 

cc: MAS, CES, DLR 

ANACONDA Minerals Company is a Division of AtlanlicRichfieldCompany AMC0-6187-A (8-BJ) 
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ANACONDA Minerals Co1 .1y 
New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
Telephone 505 876 2211 

October 10, 1984 

f/i:r> ~.,~. 1 •, 

,,, \"I f{D 

"' 1, __ .:' ',it· 

• i . • r. 

Minerals Staff '··' ,, 
Rio Puerco Resource Area 
Bureau of Land Management 
3550 Pan American Freeway, N.E. 
P. 0. Box 6770 
Albuquerque, N.M. 87107 

Dear Sir: 

The Third Quarter of 1984 sampling data for Anaconda's 
former Jackpi le minesite leases is submitted as follows: 

I. Radiological Analysis of Surface Water; 
2. Chemical Analysis of Surface Water; 
3. Maps Showing Surface Water Sampling Locations; 
4. Results of the Air Monitoring Program; 
5. Results of the Ambient Radon Monitoring Study; 
6. Map showing location of Air and Radon Monitoring 

Stations; 
7. Map of Groundwater Monitoring Locations; and, 
8. Chemical Analysis of Groundwater Monitoring, Third 

Quarter. 

Please note that the Pb-210 results for air monitoring 
wil I be forwarded upon our receipt of those results. 

Dean L. Roberts 
Chief Environmental Engineer 

mls 

Enc I osures 

pc: CES, COW, MAS 

ANACONDA Minerals Company is a Division of AtlanticRichfieldCompany AMC0-6187-A (8-93) 
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JACKP l LE - WATER RAD lOLOG !,CAL ANALYStS 

(THtRD QUARTER, 1984) 

Radium-226 pCi/L Uranium-Natural ~~m 

DESCR lPT I, VE LOCATION J u I. ~· ~ J u I. Aug ~ 

Rio Paguate Upstream 0.29 0.28 0.39 0.003 0.003 0.003 

Rio Moquino Upstream o. 17 0.24 0.23 0.012 0.002 0.013 

Rio Paguate Above the Confluence 0.67 I. 91 4.40 o. 170 0.344 0.306 

Rio Moquino Above the Confluence 5.20 4. 13 1. 99 0.406 o. 164 0.210 

Rio Paguate Ford Crossing 2.00 I. 53 I. 91 0.251 0.325 0.340 

Paguate Reservoir 2.00 0.67 0.58 o. 136 0.617 0.203 

Mouth of Oak Canyon Wash * * '* * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 



350002310

LOCATWN 

1. P-10 Area 

2. We II #4 

3. Westgate 

JACKPlLE-AMBlENT RADON SURVEY 

THlRD QUARTER, 1984 

DATE 

7/84 
8/84 
9/84 

7/84 
8/84 
9/84 

7/84 
8/84 
9/84 

Rn-222 
pC i/L 

<0.20 
<0.20 
<0.20 

<0.20 
0.66 
I .02 

<0.20 
<0.20 
<0.20 



350002311

JACKPtLE - AtR SAMPLtNG SURVEY 

TH I.RD QUARTER, 1984 

TOTAL 
PART~CULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATWN DATE ).Jgm/M3 J-lCi/mlxi0-15 J-lCi/mlxi0-15 }JCi/mlxi0-15 J:Ci/mlxi0-15 

I. P-10 Area 7/84 23.18 0. 19 0. 17 0.85 22.06 
8/84 14.60 0.66 0.20 0.24 * 
9/84 18.98 0.05 0.24 0.97 * 

2. West Gate 7/84 22.98 0.43 0.07 I. 51 19.04 
8/84 18.54 0.56 0.49 0.35 * 
9/84 25.76 0. I I 0.49 0.73 * 

3. Well #4 7/84 28.07 0.66 o. 14 I. 87 20.72 
8/84 15.94 O. II o. 17 0.40 * 
9/84 24.20 o. 14 0.23 I .24 * 

*August and September Pb-210 results wil I be forwarded to you upon our receipt of the 
results. 



350002312

ANACONDA l:Ht·H~l<._,\U; COM PI\ NY 
NEW MEXICO OPERATIONS. FOR THE MONTH OF:_J_ul_y..__ __ _ 

DATE 
-
DESCHIPTION 

I Field 
F~~ld I TDS Cona Hco 3 

ppm umhos ppm 
. ' 

C1 
ppm 

.+ 
Na 
ppm 

+ 
K 

ppm 

++ 
Ca 
ppm 

u++ ng 
ppm 

!! 
ppm 

·siOz 
ppm 

Lab 
pH 

~~ i o Paguate I I I 1 I 
_~·~rs_-r_r_e_a_m ________ ~7_-2_-_8_4~_7_.6_o _____ r7_1_4 __ ~T7_o_o ____ ~2_1_o ___ ·--~~o __ .2 ____ +3_o_o ____ ~j_3_4 ____ -r7_._9 ____ ~_11_2 ____ ~_34 ______ +5_._1 ____ ~_o_._4_8_~~-2_0_.9 __ ~~o_.0_4_9 __ ~_7_._6_0 __ ~_8_3_8 __ ~, 

l 

~~-~~~~-t~·~~~:~;~~-i-no ______ ~l _7-_2_-_s_4-48_._4_2 ____ ~z_.o_s_1 ___ -r2_6_oo ____ ~2-27-----r~2 __ .? ____ T,1_2_6~4----~-1----+1 __ o_._9 __ ~~1_4_3 ____ ~1_3_9 _____ rz_._5 ____ -ro __ .7_4 __ ~_1_8_._1 __ -ro_._o_o_6 __ T-_a_.o_4 __ ,__23_l_o __ -r-· 

J103 9.9 170 7~ 
~io Paguate Above 
the Confluence 6-2-84 7.66 1359 1400 237 4 744 7.78 1500 4.7 0. 72 14.1 0.12 

Rio ~oquino Above I' J 

'-:._h~e:.........::C:..::o_:..:.n_:_f_:_lu:::..:e:::..:n..:.::c:..::e:._47_-_2_-_s_4-+8_._1_9_-"--~,2_2_0_3_-r2_3_6o_----11259 1l7 ·_:::3 __ t=
1
1:-:.3..:..3=-2--i-J..:..2...:_48=---·--F11::..:.::.5:.__+2::..:0:.:3:.__-fll:..:2:.:8:.__-+::3~·-=1 __ ro_;;_'.8:;,.4.:___r=14..:...;.;.,.;;;1=----to:;,...:...:o;.,.;;;6;,::8_-r....:7....:.-78.;;;.2_r2;.;:;3..:..7r r-~ 

;!~dP~~~:~~ng 7-2-84 ~8_.1_o ____ +1_4 __ 6_3 __ -411_7_7_o ____ ~2_o_7 ___ .-+[_5 _____ -4J_8_3'3----~~1_3_8 ____ ~1_o ____ ·--r1_7_1 ____ i~ __ 4 ______ r3_:_7 ~--,_1_3_._3 __ -+lo_ .• _o_64 __ -T __ 7_.6_3 ___ ~_16_6_o __ -+-

_?.~a~--~~ct~Ja:t~e~~R_e=_s~e~r~v~o~i~r*-7-_2_~_8_4~l-7-.6_3 ____ +'3_2_s __ 9 __ ~3_8_o_o __ ~r5_73 _____ ~~-8_6 ____ -+3_6_8 ____ ~3_.1_._5 ____ r2_9_1 _____ 1_8_4 ____ -r~-·6 ____ ~·_o_._8_o __ ~_1_6_._8 __ ~1~o_.3_5 __ ~r-7-~_8_1 __ ~_33_4_o __ -r1~ 

I . ~ --------------~r-----~-------+----

~------------~~----~-------+------~------~------+-------r------~------~·------~-----4--------+-------j--------t--------~------t--------+------~~_, I Hg Se Cu Fe Zn Mo Ni V DATE As Ba Cd Cr Pb 
ppm ppm ppm ppm Jl_Q_m . ppm ppm ppm ppm· 

<0.01 <..0.0005 (0.005 

--------H------1--.J?"'-UI-"'-'m"'--+---'P~..t;;.p·m=' -r--J2J2.!!l PPm 

iUo Paguate I r 
Upstream 7-2-84 0.005 '0.05 ~.001 <D.005 j_ 
-R--i-o-~-~o-o-.t-li_n_o____ ·--1----i-----+---+---+---+----t-----!----+----t-----t-----t-----r---t----r----r~-- j: ·~ 

·o.oo5 0.015 <0.01 0.039 (0.005 <0.05 

-'-t'_,_:_7".::..s~t_r::._::e::..::a:..:::m:___ ___ -++7~--2_-'_8_4_1_:_o_._o_o5 __ <+-P...:.·_o5 __ +~=--·o:......o:...:1 _ _,v~o:.......:......o...:.o..:..5_+L.:...:..O....:. • ...:.o.::.1_+<...:.o...:. • ..:..oo:...o:...;:54-L..:.:.O..:...o:...o:...;:5:.._+-o_.o_o_8 __ +o_._o_-:3_4·~r--o_.o_o_7_-+<._o"-'-'.0;._::1'----t--'o'--.oo7 :(0.05 I----+----+---~~,_.". 

:·Uo Paguate Above\7~2-84 0.005 1'-0.05 l0.001, i<0.005 ~0.01 1<...0.0005 ~0!005 0.011 0.038 0.021 <0.01 0.010 ~0.05 tl 
dl.e.___C 0 f1 f) \1 e D CF' f f 
Rio ~!oquino Above .. . 1 L !

1
. 

the Confluence 7-2-84 ~0.005 0',07 1'0.001 ['0.005 (0.01 <,0.0005 p.o72 0.004 0.028 0.004 ~0.01 <0.005 k0.05 -

-~-~-~d_P_~-~-~_:_~_~n_g ____ *7_-_2_-_s4--~o_._o_o_5 __ -+_o,_.o_5 __ -+~--·o_o_l ·to.oos <O.ol ___ l=:~oos p.o1o o.oos ~o_._o_4_5 __ +o_._o_1_o __ -r~-o_._o1 __ -+_o_.o_o_7 __ ~~-~o_._o_5 __ -+------~------r-----~!~' 

--~----------~~~-·-2_-__ 8_4 __ ~o_._o_o_7--+(_o __ .o_5 __ +o_. __ o_o_1 __ +-o_.o_o5 __ ~~-o_.o~1---~~<.._o_._oo_o_5_.r<o_._o_o_5 __ 1~~o_._o_5_5 __ j_o_._o1_3 ___ ~<_o_._o_1 __ ~o_._oo_5 ko.o5 I : l'.1~uate Reservoir 1 _ ~~- ,. . _ " 

I 
' \ 

t t 



350002313

ANACONDA >U~miu\LS COM P/\NY 
NEW MEXICO OPERATIONS. FOR Tl-iE MONTH OF:_A_u..._.g..._u.._st"----

I 
I Field - ~ - I + K+ ca++ ++ No

3
- r;- ·siOz Mn++ Lab umhos Field TDS Cond Hco

3 
Cl so 

4 
I Na Mg 

25
oc 

----·---·-·---------r~··------~'---p-H---+---p-pm--~_u_m_h_o_s-+ __ P_P_m __ -t---pp_m--~1--P_P_m __ -+J __ P_P_m __ -r __ P_l_)m---r_P_P_m __ -+ __ p_p_m ___ ~_p_p_m __ ~---p-p_m __ t--p-pm----t-p-p_m __ -1---p-H--~~Co•n•d•·~~--
-
uESCriiPTION DATE 

857 ~:~1~t~:;~ate 8-1-84 \s.o8 769 \8oo 325 10.8 j240 38.8 7.3 101 43.4 2.2 0.44· 32.2 0.035 7.SS 
----------------+~-----+-------r------+-------r-------~-------+-------~------~-------f-------+-------+-------r------+-------+-----~r------+-------r--

'\io !·!oquino 8-8-84 8.27 942 1200 162 ao.-s, I 510 98 9.0 101 48 2.9 0.74 12.7 I 0.018 7. 47 1lfi0 

'',io ?.Jguate Abov~ j 
204 13.3 239 198 2.3 0.81 22.4 o. 71 7.71 2620 

·.·:-strea:n I , ,____ 
the Cor:fluence 8-1-84 7.48 2567 2610 503 . 23 1383 
~------------~t-------+------~------+-------r-----~-------+-------+~----~------~-------~------r-----~-------r-------r------~--~--r--·-----~~ 
· · " · , \-, I ·1· ":.lo ',oqt~lnO r.uovel18- _. 4 I 
--he Contluence 18 8.08 2708 2800 1 310 !21 i 1651 325 11.3 199 187 2.5 1.0 16.1 0.026 8.08 2920 

:>,io ?agu.Jte ,1, 26.5 r· 
::c·rd c:-ossing 8-1-84 , 8.21 2417 2920 317 11.42.-'4--+-2_88 i-'1~0:..:.·~7.--+....;;!1::.!7..=:1'--+-=1:..!.7~6 __ 1.....t:2..!-.==-2--+-~0.!,_,.9~5~-~r20.5 ·0.043 7.90 2660 

I 
\21. o 716- 111~1 17 . 2 14 7 s1 3 . s o • 6o 1

1 

.~·8 -.""""2-"'----t---'"'-''-'<--'-~..,..._-6 -. 8-s-r-l-3-9.o----tl-?aguace Reservoir! 8-8-84 7.62 1141 1350 .73.2 0.072 

I ' I 
I I ' I I 

----------tl-11--+--~ =====:=:'=--·----+-~-=~1---L----+-~-----~_._---~-+-~~-=_-=_:-=__-=_:-_-_~_-_---1-r\-=-----~:__--_ _:-_-~-_:-_-_-____,-_ ·~~ 
--t . As Ba Cd Cr 1'

1 
Pb I Hg Se Cu Fe Zn Mo j Ni I V I \ 

.

DATE I 
______________ _, ___ n~)o~m~+~--~nlo~·m~'--f--~u~p=m-+~P~lP=m~-r--P~lr~)m~4--~----B~P~m __ f1 

~p~p~m~-~~--LPl~pm~·--+--~p~p~m~r-~p~p_m __ ~_p~p~m---+1--~Pr~m_· __ r------4-------+'------~~~-
Rio Paguate I I \ j' 
Upstream 8-l-84 <.,0.005 0.07 <-0.001 1<0.005 <O.Ol ~0.0005 f<,O.OOS 0.006 0.018 0.031 <.O.Ol 0.005 <-0.05 -L-~ 

I ' I l Q.io ~loquino 

:·;-os t ream o-'8-64 <O .oos ~o. os \ (() .001 ~ .oos <o .011 

1

-::.o .ooo5 .i.o .oos o .oo6 +-o.:::....:..::.o:...:::o:.:::8_+o:....:·:.:::o_:;:_o8::::__-+'-..::..0.:::...::_;;·o:..::l:.___+-'-...:::.Oc.z..-=-oo=5~...:::.<.-=-o.::...:.o:::::5:____

1 
____ --+----+------+:,.~--

:uo Paguate Above ' IJ
1 

j H 
8-1-84 <:0.005 0.05 <.0.001 0.005 <O.Ol \1<'-0.0005 1'-0~005 0.009 0.032 0.019 LO.Ol <-._0.005 .<.0.05 ~.I.' 

rhp rr;'.1 fluenc.e ~ 

_~:_·ll~:~~-~w1_00~~:~:~~-·~::~:n:::~~o~v_e~-:~~8---~1--~8~4:,~~~o~._o-~os~~+--z-o-.o5 J•o.oo1 ~.~~-]m.ol zo.ooo5 'o.ol4 o.oos o.o62 t1_1~~·-<_o_.o_l~~L~o_.o_o_s~~~-o_._os~~~~~~~~~~~~~+~.1 

:.Zi.o Paguate 1
1 

I \! I I 1:· 
~ord crossing 8-l-84 (0.005 <o.os ltO.OOl (0.005 KO.o~_~_o_._oo_o_5~k_IO_._o_o5~~o~._o_o_6~~o_._0_4_8~~o_._0_2_3~~~-o_._O_l~_l~<_o_._~oos <O~.o=s~~~~~~~~~~~~~~~ 

I . I 
Pi1~uate Reservoir ~~.029 0.010 

'I I I I -------++~---t~-~-H- l · \ 1·--+-1---+-1 ---!------f-----+-1- --1 f- I ---~----~--~~ 



350002314

-
:JESCriiPT ION DATE 

Field I 
pH 

TDS 
ppm 

ANACONDA !.'ilNERALS COMPAi\lY. 
NEW MEXICO OPERATIONS. FOR THE MONTH OF: September 

\Lab 
pH 25°C 

umbos I 
Cond 

--·~--~~--~--~~--~~---r--+--~~-+--~--~-+~--~--r--T--4---~~ 
:.~ i o P a g u a t e 

·.·rstream 9-4-84 8.10 812 800 329 11.0 262 42 6.6 117 41 3.1 0.38' 34.4 0 l1 JLQ6_ __<108. 
~~-----------~------~----~-------~------+------+-------t---~--~----~~~----r~·~--i~=-----4~~---~~~~~~~--r~~--~~·---r~~--r-" 

l272 9-4-84 8.31 2218 2540 268 23,.3 '. 1332 
~--~~~s~cr~e~a~~~·------~~-----+------~------~------+-------~-----f-------r-------r------i-------t-------r-·-----+------~------~------+-------~----~--· 
:io ?aguate Above1 '\ 

11.3 152 155 3.0 0.72 23.6 0.007 8.12 2530 

'l_e_~_ro_~_.r_l_u_e_nc_P ____ ~l+-9_-_4-_8_4~ __ 7_.8_8 __ -+1_2_1_4_9 __ +-2_3_5_o ____ .~4~5~1---4~2~2~·~0--~~1~11~4~--+=17~8~--~1=1~·~3---+~2~0~0---+~1~6~8 ____ ~3~·~1--~~o~.7~6~--4~2~1~.~9----+~o~.~4=2--~7~·~9~9---r~2.3~~30~-+-, 

,) ~:oquino Above 9-4-84 8.39 2325 2450 281 1. 21.3 j' 1397 277 9.9 177 157 3.2 '1, 0.9 ___ 4 ___ +--1_7_._9 __ -+_o_._o_4_7_t-8_.1_6:----t-2_6_10 
r:e Confluence ' I . __ r--" 

-~Z~ ~-. .:..::.::~=d:P:~:~:~::.:::.s"-'~ ":::..:~:...!· n:!R:===:=9-_--4_-=8=4==+-I~--8_=· -3_1===:==2-4-=67===:=2=8-6_0=~=:==3=2-_2 -_ -_ -,, _2_5_. _3 ---~~l-2_7_5 ___ +1_0_._8_-+_1_8_9 __ +-1_7_6 __ -t--_3 _.1_---:--+ _o____.:. 8:....::5_-+-11::.:9~. 3=----1!-·.:..0 _. 0:;_6:;_;0=--+-8_. 1=.:5=---r-2.:...7 3.:...0_-t~-
?.:H:;u3te Reservoir\9-4-84 7.74 1723 i800 183 121.6 1-1040 141 20.1 230 83 3.1 0.9:_,7_---t-=16~.2:;..___r-=-o.;..;.2=1=---t-'-7-'-.6=-8=---r-=1"""96~. 

++--+-----+-----+---+--r-1 I I I i 

DATE 

:'71stream 9-4-.84 

As 
ppm 

<.0 .005 

Ba 
_ppm 

0.05 

-----~-~----~-----~------'-r-------r------+------·+-------j~-------~----~.-+------+------T------~ 

Cd 
_h)QH\ 

j( 0.001 

Cr 
ppm 

Pb 
ppm 

Hg Se 
p_pm ppm 

1"-0.0005140.005 

.(,Q. 0005 L. 0. 005 

Cu 
i ppm 

I 
10.004 

0.008 

Fe 
ppm 

0.014 

0.008 

Zn 
ppm 

0.011 

0.082 

Mo 

ppm 
Ni 
ppm 

v 
ppm· 

ii 

< 0 ..Jll~-t-L""'-"-l 0. O>LJ.lO ...... IS'-+"IL...,.Jl<..& . .O..!J.t...._S-+----+1----t-1-- +-
j <..0. 01 < 0.005 <.0.05 

:~~ ~:~~~~=n~~-~~-9_-_4_-_8_4~<_o~~·-o_o_5~~o_._o_5 ___ -+o_._o_o_1 __ -+-(-0_._o_o_5~k_o_._o_1 __ -Tii_o __ .o_o_o_5-rL_O __ .o_o_5~_o_.o_o_7 __ -T_o_.o_1_1 __ -ro_._o_35_-to.o1 

Rio Hoquino Above I 
~t~h~e~C~o~n~f~l~u~e~nc~e~~+~9~-~4_-~84~c~~o~·~00~5~+<~~0.0~5~~(~0~.~0~0~1~~(~0~.~0~0~5~0~.~0~1--~L~0~.0~0~0~5~-~0.0~2~7~~o~.0~0~8~-ro~·~0~0~7--f0~.~0~2~0---pz~o~.~01~-t~'·~o.o~oi5~~~~~-0~l5~-t------J-------J-----~~· 

II 
( o. oo5 (._.;..a_;_. o.:C.:s'---+----r-----r----tr--< 

:I 
I' 

~io Paguate . 
c·ord Crossing 9-4-84 (0.005 0.05 0.001 .\<0.005 <0.01 <0.0005 0.013 0.007 0.011 p.037 <._0.01 (0.005 <0.05 . 

-P-a-~-u-a-te_R_e_s_e_r_v_o_i·r-i+--9--4-. --8-4--t-t..-0-'-.0-0-5--t-<-0-.05 .[~;;001 j_( __ o_._o-0~5~~:b~.~o_l ____ ~--:-<~O~._o-_o-.~05~-·+I~<..~0~ .. -0~0~5~~,
1

-o~_.-0_0~7~~~:-0_-_.0~4~7~~~+-,~'-Q_~.0~1~2~----J~~~-(-0-.0-1--t-<.."-o-.o-o-5-t-i..-O-.-o5--t-.~~.~~~~:~~~~~~:~~~~~~-::-

=. ------tt--1 ~--~----8-t~. -·+---\ -·1---+-1--+1 ~·-t'·---t---T--1--·--tl--+----+----t--~ 



350002315

JACKPII.E GROUND~W\TER 

Fteld Fleld Field 
WATER TEMP ELEC. DESCRIPTION DATE pH oc TDS -LEVEL COND. 

M-2 7-16-84 5972.62 8.16 20.5 1380 1020 

M-4 7-17-84 5896.68 7.50 20.5 1130 896 

M-6 9-7-84 5984.31 $.16 20.0 1270 908 

M-10 9-7-84 5959.08 7.69 22.0 1750 1368 

M-14 9-7-84 5934.48 8.58 21.0 600 416 

M-16 7-17-84 5908.59 7.51 23.5 880 576 

"B" 7-16-84 5976.73 6.34 22.5 5900 7724 

"C" 7-17-84 5930.07 6.62 18.5 3120 4112 

"D" 7-17-84 5842.20 8.18 20.0 4510 4208 

-

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

LAB U-Nat. Ra-226 so4 pH mg/1 p:::i/L 

451 0.009 0.36 7.91 

352 0.003 0.94 7.61 

336 0.002 0.59 8.20 

680 0.066 6.76 7.99 

42 0.001 0.43 8.26 

.150 0.032 0.69 7.79 

5185 0.008 2.20 6.53 

2550 1.950 2,80 6.95 

2239 0.400 2.40 8.26 
r---· 

F 0 R T H E Third Quarter 

LAB 
--, 

\' 

EC I 

I 
I 

1590 I 
I -,; 

1320 li 
~~ 

1440 
,j 

it J, 

2010 II 
I' 
li ,, 

659 1: 
t: 

I' ,I 
•I 
II 

910 I' d 
---~~ 

7950 I' 
l 

------1 
4200 ~~ ,I 

~--·-=,1 ., 
I; 

5540 I· 
I' 
I 

I 
I: 

·I 

I i 
I: 

--1: 
l ,. 
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July 25, 1983 

Minerals Staff 
Rio Puerco Resource Area 
Bureau of Land Management 
500 Gold Avenue, s.w. 
Federal Building, Room 116 
Albuquerque, N.M. 87102 

Dear Sir: 

ALBUQUERQUE DISTRICT MINING 
r RECEIVED 
~L 291983 

Mm-MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

The Second Quarter of 1983 sampling data for Anaconda's 
former Jackpile minesite leases is submitted as follows: 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Haps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air. and Radon Monitoring 
Stations. 

Sincerely, 

)!l~ .. ~ Q~ 
~e e A. Stirland, Manager 
En ironment, Health & Safety 

mls 

Enclosures 

cc: w. c. Norem 
D. L. Roberts 
c. E. Sanchez 
L. c. Leyba 
File 

ANACONOJ\ Minomls Company is a Division of AUanticnichfioldCompany 
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AIR QUALITY MONITORING PROGRAM 

AlBUQUERQUE DISTRICT MINING 
Rt=CEIVED 
JUL 2 9 1983 

MINERALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(SECOND QUARTER, 1983) 

Radium-226 pCi/L 
DESCRIPTIVE LOCATION Apr. May 

Rio Paguate Upstream <O. 20 <O. 20 

Rio Moquino Upstream <0.20 <0.20 

Rio Paguate Above the Confluence o. 77 0.27 

Rio Moquino Above the Confluence 0.48 0.53 

Rio Paguate Ford Crossing 1.14 0.21 

Paguate Reservoir 1.17 0.31 

Jackpile Well #4 0.51 <O. 20 

Jackpile New Shop 2.29 1.48 

Jackpile Old Shop 3.42 * 

Mouth of Oak Canyon Wash ** ** 

* No sample collected because power was discontinued. 
**No sample because the Mouth of Oak Canyon Wash was dry. 

Jun. 

<0.20 

<0.20 

1.23 

0.33 

1.41 

0.87 

0.46 

1.61 

* 

** 

AlBUQUERQUE DISTRICT MINING 

RECEIVED 
JUL 2 91983 

M\NERALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

Uranium-Natural PEm 
Apr. May Jun. 

0.0034 0.001 0.0021 

0.0044 0.001 0.0041 

0.023 0.010 0.025 

0.0095 0. 0071 0.021 

0.019 0.018 0.064 

0.052 0. 021 0.037 

0.003 0.004 0.001 

0.005 o.oos 0.004 

0.32 * * 

** ** ** 
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1\JACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS. 

- .+ + Ca++ )04 Na K 

'Pm ppm ppm ppm· 

280 48.1 6.1 122 

)04 112 6.8 129 

329 54 6.6 119 

)75 127 7.0 142 

~14 44 3.9 60 

+61 121 8.9 109 

L65 .229 ·1.0 2.5 
• 

)25 461 2.9 12.3' 

2428 540 10.4 328 

Hg Se Cu Fe 
ppm ppm ppm ppm. 

) .0005 0.005 0. 0.16 0.008 

) . 0005 0.005 0.011 0.006 

) .0005 vo .·005 0.008 0.005 

).0005 1'0 .005 0.008 ;~0.005 

).0005 ~0 .005 0.013 0.029 

-· ).0005 0.005 0.014 0.18 

) .0005 0.005 0.907 0.067 

) . 0005 (0 .005 0.010 0.065 

) .0005 ( 0.005 0.003 0.005 

Mg++ 
-

. N03 
ppm ppm 

49.5 2.6 

66 6.6 
I 

54 2.0 

81 5.0 

32.1 ~.1 

59 4.4 

0.4 5.2 

1.6 5.1 

223 72 

Zn Mo 
ppm ppm 

O.Oll 0.01 

0.003 0.01 

0.002 0.01 

0.002 ~0 .01 

0.023 0.01 

0.012 < 0.01 

0.027 < 0.01 

0.004 < 0.01 

0.52 < 0.01 
--·~----~ ~·-~:..:::-~--=--~·~~~-~---------· _____ ,____ .. 

FOR THE MONTH OF: April 1983 

- Mn+-t-1!! ·si02 
ppm ppm ppm 

0.41· 33.6 0.012 

0.42 20.3 0.007 

0.40 32.3 0.023 

0.45 23.1 0.010 

0.27 23.5 0.012 .. _ 
0.48 18.4 0.020 

1.2 10.5 0.013 
. 

1.3 15.0 0.021 

0.65 14.8 0.009 

Ni v 
ppm ppm· 

< 0.005 F-a. 05 

.£0.005 < 0.05 
-

s:: 
~ 0. 001] ~ 0.05 ~~ ~ > r-

~ 
~ c:::: 

~0.005 
t),...... e,_ .0 

.c: 0.05 c.n ~ ~~ 

~ 
~:I> r-

n~ 
~-05 

2 l\:) 0.009 :l> me G) ~,...., 

~ s:: - <~ 0.013 .. 0.05 ::l I"T1 lO 
"" :z ~ mn 

-1 

~·~ 
V§E 

~ 0.005 < 0.05 . 2 
-~ ~ 2 

n 
IT! 

i.. 0.005 <: 0.05 
' 

p.Oll '"0.05 
I 

--~--- ·----~·----· --·- --~ -· ········--~·-···· -····-· --~ .. ~-------. 
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ONDA MINERALS COMPANY 
V MEXICO OPERATIONS. 

.+ + ++ 
Na K Ca 
ppm ppm ppm· 

31.~ 4.6 76 

82 4.9 104 

32.5 4.9 75 

130 6.4 146 

77 4.9 102 

57 5.0 74 

J 
.232 0.9 2.6 

473 2.5 11.5 

Se Cu Fe 
ppm ppm ppm. 

5· 0.005 o .ov4 0.021 

5 0.005 0.006 0.025 

5 0 .. 005 0.009 o .. o36 

5 0.005 0.006 0.022 

5 0.005 0.005 0,011 

-· 
5 < 0.005 p.009 0.024 

5 "- 0.005 p.q05 0.051 

5 " 0 .005· p.033 0.008 

Mg++ 
ppm 

27.8 

47.4 
' 

31 

74 

48.6 

32.5 

0.3 

1.7 

Zn 
ppm 

0.006 

0.002 

0.003 

0.001 

0.004 

0. 006 < 

0.007 

0. 008 < 

FOR THE MONTH OF: May, 1983 

- Mn++ N03 -e 'SiOz 
ppm ppm ppm ppm 

0 ~6 n ~s . 4::::> h 0 .07'5 

0.60 0.41 28.4 0.047 

0.26 0.37 39.3 0.026 

0.70 0.50 23.8 0.038 

0.33 0.41 30.2 0.035 
-~ 

0.33 0.40 21.4 0.036 

0.45 0.98 12.2 . 0.008 . 
0.73 1.00 13.5 0.030 

Mo Ni v 
ppm ppm ppm· 

0.01 \!.o .,oo5 0.05 

0.01 . r-0.005 ~.05 -
0.01 r-.0. 005 .. 0.05 

0.01 f-0 .005 ' 0.05 

~.01 0. 005 ' ~.05 

0.01 ::...0.005 ~ 0.05 

:0.01 <.0.005 " 0.05 . 

0.001 £).005 4o .05 

' --\------·-~--~·---- ·---~·o•-•·-••--•-·•-• -, ·-------~- .• -..,_,_":~ .. --. ,.------ • -~,.~---. _____ ,_-:-.o-::--~--·• - -- -·-·~ ., -~--------~----~--~~- - - -----------
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)NDA MINERALS COMPANY 
'MEXICO OPERATIONS. 

.+ + Ca++ Na K 
ppm ppm ppm· . 

43.9 5.3 115 

153 7.0 152 

55 5.9 98 

198 8.5 165 

159 7.0 142 

117 7.1 97 

J '215 0.9 4.4 

450 2.4 8.5 . 

Se Cu Fe 
.. ppm ppm ppm. 

5 ~.005 O.Ol1 0.013 

5 ko.oo5 o.oo6 0.012 

5 j(o .. 005 0.009 0.022 

5 ~0 .005 0.010 0.013 

5 0.005 0.005 0.020 .. 
0.007 . 0.061 5 r-0 .005 

5 0.005 0.010 0.022 
I 

5 ~-'o. 005 0.004 0.014 

Mg++ 

ppm 

50 

105 
' 

59 

139 

121 

76 

0.6 

1.6 

Zn 
ppm 

0.009 

0.003 

0.007 

0.007 

0. 003 < 

0.006 

0.073 

0.002 

FOR THE MONTH OF: June, 1983 

- - Mn-H-. N03 f! 'Si02 
ppm ppm ppm ppm .. 

1.1 0.40 . 34.7 0.047 

1.3 0.53 12.9 0.005 

1.6 0.44 30.2 0.028 

1.6 0.67 11.6 0.022 

J-.4 0.59 19.2 0.012 .-
1.1 0.45 7.3 0.16 

2.2 0.93 7.8 . 0.021 . 
2.2 1.10 8.8 0.018 

Mo Ni v 
ppm ppm ppm· 

~0.01 ~ 0. 005 1-0.05 

\(0.01 <1-o .005 4 0.05 
-.:.· -

r--0 .01 '0.005 0.05 

r-0 .01 ~.005 ' 0.05 

0.01 < 0. 005 0.05 

,_0.01 <0.005 <~0. 05 

t..o. 01 <.. 0. 005 r-.0.05 . 

~.01 <.0.00? <::r-0.05 
. 
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LOCATION OF 
OUND R ITORING s 

FEET 
2000 0 2000 i 4000 

t::t1::tC '= Moniloring Site 
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Paguate 
·::Vill9ge 
'I •, 

_,........, .. 

Approximate Lease Boundary 

;· 

RIO PAGU/l,TE 
FORD CROSSING 
(DOWNSTREAM) 

\..~: 

\ 
'• 

l 
I 
i 

\ 

LOCATION OF 

......... 
'• 

/'",.,.. ... 
,..- ... 

'.""' .. 

.~.-~.........._.. ... ,....,......, ... """ 

MonitorinllJ Sile 

SUF~FACE WATER MONITOFHNG STATIONS ' ' -
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JACKPILE - AIR SAMPLING SURVEY 

SECOND QUARTER, 1983 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE pgm/M3 pCi/mlxl0-15 pCi/mlxl0-15 ).lCi/mlxl0-15 )l!Ci/mlxl0-15 

1. Dump F 4/83 8.54 o. 71 0.12 1.41 13.33 
5/83 21.33 2.83 0.54 1.02 14.37 
6/83 21.44 0.99 0.55 0.27 * 

2. Mine Vent 4/83 9.61 0.48 0.14 1. 39 19.22 
5/83 19.22 0.66 0.51 0.91 22.51 
6/83 20.19 1.59 0.51 0.86 * 

3. West Gate 4/83 14.10 0.39 0.13 1.05 19.36 
5/83 17.58 o. 72 0.34 1. 00 14.99 
6/83 23.05 1.13 0.31 1. 73 * 

4. Well #4 4/83 5.92 0.67 0.15 0.97 11.84 
5/83 18.36 0.69 0.49 1.17 13.40 
6/83 22.48 1.35 0.49 0.54 * 

* - Indicates that Pb-210 analysis are not complete. Results 
will be forwarded upon completion. 
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JACKPILE-AMBIENT RADON SURVEY 

SECOND QUARTER, 1983 

Rn-222 
LOCATION DATE pCi/L 

1. Dump F 4/83 2.51 
5/83 2.91 
6/83 2.90 

2. Mine Vent 4/83 1.99 
5/83 2.26 
6/83 1.95 

3. Well #4 4/83 1.16 
5/83 1.41 
6/83 1.54 

4. Westgate 4/83 1.05 
5/83 o. 7l 
6/83 1.44 
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lOCATIO~J OF 
AIR QUALIT ONrrORING STI~TION 

FEET 
2000 4000 

Monitoring Site 
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ANACONDA Minerals Cc. · ,my 

April 27, 1983 

Mr. Dale c. Jones 
District Mining Supervisor 
Bureau of Land Management 
500 Gold Avenue, s.w. 
Federal Building, Room 116 
Albuquerque, N.M. 87102 

Dear Mr. Jones: 

The following information is being submitted in accor
dance with the Jackpile-Paguate Ninesite Sampling 
Program for the First Quarter of 1983. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

··VI~J \C~ #Jcd(Jh<J 
Je de A. Stirland, Manager 
En ironment, Health & Safety 

mls 

Enclosures 

cc: w. c. Norem 
D. L. Roberts 
c. E. Sanchez 
L. c. Leyba 
File 

AtlnnHcRic:hiioldCompnny 

ALBUQUERQUE DISTRICT MINING 

~ 
Rtei:IVED ~lft\ 
MAY 10 1983 

MINERALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 

ALBUQUERQUE DISTRICT MINING 
Rf:.CEIV[;D 
MAY 10 1983 

MINERAL~ rv 1r.••n•.:.tMEI~'f SE.RVICE 
ALBUQUERQUE, NEW MEXICO 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(FIRST QUARTER, 1983) 

Radium-226 pCi/L 
DESCRIPTIVE LOCATION Jan. Feb. Mar. 

Rio Paguate Upstream 0.60 <0.20 <0.20 

Rio Moquino Upstream 0.32 <0.20 <0.20 

Rio Paguate Above the Confluence 0.86 0.31 0.54 

Rio Moquino Above the Confluence 0.23 0.27 0.62 

Rio Paguate Ford Crossing 0. 72 0.87 1.57 

Paguate Reservoir 0.14 0.75 0.09 

Jackpile lt\lell #4 <0.20 0.24 0.24 

Jackpile l\Tew Shop l. 50 l. 99 0.46 

Jackpile Old Shop 2.56 3.12 2.68 

Mouth of Oak Canyon Wash * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 

Uranium-Natural _e_em 
Jan. Feb. Mar. 

0.001 0.005 O.OO.J_ 

0.005 0.005 0.004 

0.036 0.036 0.020 

0.015 0.014 0.013 

0.065 o. 049 0.040 

l. 330 0.370 0.640 

0.002 ~0.001 0.0004 

0.002 .·0.001 0.0004 

0.260 0.350 0.310 

* * * 

AlBUQUERQUE DISTRICT MINING 
RECEIVJ;D 
MAY 1 ° 1981 

MINERAL~ 1v''" ,,., . ., L1vHi..h T StRVICE 
ALBUQUERQUE, NEW MEXICO 
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- -
DESCRIPTION DATE pH TDS Cond. HC0

3 
Cl 

ppm umhos ppm ppm 

Rio Paguate 
1/3/83 7.70 771 500 329 10.7 Upstream 

Rio ~oquino 
1/3/83 8.02 1424 1100 329 11.4 _ypstream 

Rio Paguate 
Above Conflu. 1 1/3/83 8.01 913 700 342 10.9 
Rio Moquino 
Above Con flu. 1 

1/'~/81 8 10 1<;64 10<;0 ,12 n.o 
Rio Paguate 

1/3/83 7.80 1563 950 342 14.4 Ford Crossin!!. 

Paguate Reserv. 1/3/83 7.44 1996 1350 345 24.7 

Jackpile 114 1/3/83 8.43 1024 1100 359 18.5 

Jackpile 
1/3/83 8.52 1566 1720 376 . 29.2 New Shop 

Jackpile 
1/3/83 Old Shop 7. 73 3978 3150 254 107.0 

As Ba Cd Cr Ph 
oum oum oum oom oom 

Rio Paguate 
Upstream 1/3/83 (0.005 10.05 0.001 (0.005 (0,01 

Rio Moquino 
1/3/83 <o.oos 1to.o5 0.001 ,0.005 r-0.01 Upstream 

Rio Paguate •. 
Above Conflu. 1 1/3/83 <.0.005 0.05 0.001 ko.oos 0.01 

Rio Moquino .. 
Above Conflu. 1 1/3/83 <o.oo5 ~0.05 0.001 ko.oo5 ({) .0 I 
Rio Paguate 
Ford Crossin!! 1/3/83 ~0.005 ~0.05 1'0.001 ko.oos 0.01 

. 
Paguate Reserv. 1/3/83 (0.005 0.05 0.001 F--0.005 0.01. 

Jackpile 114 1/3/83 (0.005 0.05 0.001 (0.005 0.01 

Jackpile 
1/3/83 0.005 0;05 0.001 ~"'o.oo5 0.01 New Shoo 

Jackpile 
1/3/83 (0.005 0.05 0.001 (0,005 0.01 Old Shop -

· ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

= Na+ K+ Ca++ so4 ppm ppm ppm ppm 

232 45 4.9 89 0 

705 146 6,6 115.0 

328 57 5.5 98,0 

821 162 6.7 128.0 

787 150 6.9 140,0 

·1090 210 14,0 175.0 

318 . . 310 1.4 3.8 

660 473. 2.9 8.6 

2440 550. 10.1 309.0 ---
Hg Se Cu Fe 
oum ornn oom oom 

·. 

~0,005 
.. 

0,0005 0.015 0.029 

1-0.0005 1"0,005 0.009 0,010 

0,0005 {0,005 0,014 0.010 

0,0005 <_o.oo5 0.009 O.Q09 

~.0005 (..0.005 0,01 I 0,010 

0.0005 <o.oo5 0.012 0.030 

(().0005 j\0.005 0.009 0.070 

0.0005 <o.oo5 0.001 0.030 

0.0005 1'0,005 0,010 0.013 

Mg++ 
ppm 

49 0 

95.0 . . 
61.0 

108.0 

110.0 

125,0 

0,6 

1.6 

221.0 

zn· 
oom 

0,013 

0.002 

0,006 

0.001 

d.003 

0,006 

0,004 

0.001 

215 

-N0
3 ppm 

11 

16 

10 

12 

12 

11 

H 

13 

83 

Mo 
oom 

<0.01 

f- 0,0 I 

l'O,OI 

.... ~.01 

' 40.01 

LQ,01 

(.Q .01 

<0.01 

(.0,01 

AlBUQUERQUE DISTRICT MINING 

R~C~IVED 

MAY 10 1983 
MINERALS MANAGEMENT SERVICE . 

ALBUQUERQUE, NEW MEXICO 

FOR THE MONTH OF: Jan. 1983 

- Mn++ F Si02 ppm ppm ppm 

0 50 33 0 0 065 

0.50 24.8 0.008 

0.48 28,2 0.037 ·, 

0.61 22 1 0.022 

0.60 24.8 0.031 

0.58 17.1 0.13 

1.00 11.8 0.01 

I. 10 10.5 0.015 

•· 
0,88 10.3 '0.012 

Ni v 
oom omn 

0,006 0,05 

. 0.005 4 0,05 

Q.006 0.05 

·' 
0,005 0.05 

.... o.oos 0.05 

-
0. 008 4 0.05 

0.006 ~ 0.05 

0.008 0.05 

0,006 0,05 

-

·--

brownm
Typewritten Text
350002332
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- -Cond. HC03 Cl DESCRIPTION DATE pH TDS 
ppm umhos ppm ppm 

Rio Paguate 
2/1/83 8.19 Uostream 897 630 334 13.1 

Rio Moquino 
Uostream 2/1/83 8.19 1236 900 295 11.5 

i Rio Paguate 2/1/83 8.03 906 700 310 13.0 Above Conflu. ' 
Rio Moquino 

2/1/83 8.23 Above Conflu. ' 1351 1200 305 12.0 

Rio Paguate 
Ford Crossin!! 2/1/83 ·8.o6 1404 1100 107 13.0 

Paguate Reserv. 2/1/83 7.71 1262 980 244 15.5 

Jackoile /14 3/1/83 8.39 833 890 388 J 1.3 

' Jackpile 
New Shoo 2/1/83 8~ 18 1575 1600 390 27.2 
Jackpile 

3/1/83 7.53 Old Shop 4021 3300 251 107.0 

As Ba Cd Cr Ph 
nnm nnm nom nom nnm 

Rio Paguate 
2/1/83 ~0.005 0.06 1.-o.oJ Upstream 0.001 f-0.005 

Rio Moquino 
2/1/83 (0.005 1'0.05 0.001 ko.oo5 0.01 Upstream 

Rio Paguate 
ko.oo5 Above Conflu. ' 2/1/83 <o.oo5 (0.05 0.001 0.01 

Rio Moquino 
~0.005 Above Conflu.' 2/1/83 <.O .005 0.05 0.001 '0,01 

Rio Paguate 
2/1/83 .(0 .005 Ford Crossin~~: -.0.05 0.001 ko.oo5 0.01 

Paguate Reserv. 2/1/83 (0.005 o.or; 0.001 0.005 0.01 

Jackoile /14 2/1/83 (0.005 0.05 0.001 . r-,0. 005 0.01 

Jackpile 2/1/83 .... o.005 0.05 0.001 ko.oo5 0.01 
New Sho12 
Jackpile 

2/1/83 <.o. oo5 0.05 0.001 0,005 ~.01 01rl Shop 
-- ----~--

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

= Na+ K+ Ca++ 504 
ppm ppm ppm ppm 

318 54 7-5 108.0 

590 123 7.5 132.0 

346 60 7.4 103.0 

668 144 8.0 122.0 

717 135 8,2 130.0 

656 130 9.6 123.0 

173 . 251 1.4 2,7 

662 471 3.7 .11,I 

2470 560 12.5 316.0 

Hg Se Cu . Fe 
nnm nnm rinm nnm 

0,0005 f-0.005 0.014 0,029 

0~0005 f-.0,005 0.014 0,012 

0.0005 0,005 0,006 0.013 

::0.0005 L() .005 0,019 0,049 

0.0005 0.005 0,009 0.009 

0.0005 0 005 0 OJ 1 0 017 

0.0005 0,005 0,011 0,062 

4 0.0005 0.005 0.009 0.039 

< 0.0005 0.014 0,011 0.012 

Mg++ 
ppm 

59.0 

• 
i3.0 • 

63.0 

88.0 

_ql_ () 

81.0 

0,7 

1.5 

216 

zn·. 
nom 

0,013 

0.01 

0,014 

0,,045 I 

0,004 

0 007 

0,011 

0.003 

0,50 
'---~- ----

-N03 ppm 

3.0 

3.3 

2.5 

3.3 

I. 7 

.2.2 

13.0 

6.7 

80,0 

Mo 
nom 

~0.01 

.L0.01 

L.Q .01 

'-0 ,01 

LO.OI 

'-0. 01 

0.01 

0.01 

,0,01 

ALBUQUERQUE DISTRICT MINING 

R~CEIVED 

MAY 1 0 1983 

MINERAlS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

FOR THE MONTH OF: February 19$. 

- Mn++ F Si02 ppm ppm ppm -
0.49 26.5 0.074 

o.r;8 18.8 o.o1q 

0.48 24.0 0.030 

0.60 20.1 0.023 

n uR IQ q n n?n 

0.1\8 11i.8 0.011 

1.20 11.6 0.011 

1 20 12.4 0.021 . 
0,86 12.0 . 0.013 

Ni v 
nnm nom --

' 0,006 0.05 

0.005 • 0.05 

0.005 0.05 

~0.005 < ' 0.05 

0.005 0.05 

•· 
o oar; <. o or; 

0,005 .( 0.05 

0. 005 < 0.05 

' 0,007 <: 0,05 
- -----~----------~-------- -- -- ~-------~----------
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- -HC03 Cl DESCRIPTION DATE pH TDS Cond. 
ppm umhos ppm ppm 

Rio Paguate 
3/1/83 8.24 6 92 Uostream 530 295 10.0 

Rio Moquino 
3/1/83 8.25 1204 1100 268 10.9 Uostream 

Rio Paguate 
311/83 8.42 739 650 285 10.5 Above Conflu. ' 

Rio Moquino 3/1/83 8.35 1388 1300 281 12.4 Above Conflu.' 

Rio Paguate 
3/1/83 ·8. 37 1240 1200 293 12.5 Ford Crossin" 

Paguate Reserv. 3/1/83 7.60 1295 980 240 16.4 

Jackoile 1/4 3/1/83 8.75 1051 1050 366 11.4 

Jackpile 
3/1/83 8.91 1572 1600 381 28.4 New Shop 

Jackpile 
Old Shop 311/83 7.74 4080 3540 254 11]. 0 

As Ba Cd Cr Pb 
nom nnm nom nom nom 

Rio Paguate 
3/1/83 (0.005 '-'o.o5 0.00.1 1<o.oo5 vo.o1 Upstream 

Rio Moquino 
3/1/83 <0.005 ~0.05 0.001 {0.005 0.01 Uostream 

Rio Paguate 
"o.o1 Above Conflu.' 3/l/83 <0.005 f'-0.05 0.001 (0.005 

Rio Moquino 
3/1/83 {0.005 0.05 0.001 (0.005 0.01 Above Conflu. ' 

Rio Paguate 3/1/83 <o.oo5 
Ford Crossinl!: 

(0.05 0.001 <0.005 ,o.or 

Paguate Reserv. 3/1/83 (0.005 (0.05 0.001 (0.005 0.01 

Jackoile 04 3/1/83 {0.005 (0.05 ~.001 (0.005 0.01 

Jackpile 3/1/83 <0.005 
New Shon 

(0.05 0.001 0.005 0.01 

Jackpile 
3/1/83 ko.oo5 Old Shop '-'-~0.05 0.001 (0 .005 m.oJ 

ANACONDA MINERALS COMPANY 
NEW MEXICO OPERATION 

= Na+ K+ Ca++ 504 
ppm ppm ppm ppm 

212 39.6 5.8 92.0 

595 123.0 6.7 122.0 

255 45.5 6.0 97 .o 

720 145.0 7.0 130.0 

602 115.0 7.1 121.0 

67Q 138.0 9.5 130.0 

349 . 315.0 1.3 4.5 

682 466.0. 2.7 7.9 

2515 580.0 11.0 . 31"8 

Hg Se Cu Fe 
nnm nom nom nnm 

0.0005 ~0.005 0.016 0.008 

0.0005 (0.005 0.013 0.008 

0.0005 (0.005 0.014 0.005 

\0.0005 <0.005 0.011 0.017 

0.0005 ~0.005 0.015 0.006 

0.0005 ~0.005 0.013 0.013 

:.0.0005 ~0.005 0.013 0.010 

:0.0005 0.005 0.014 0.013 

0.0005 1'-0.005 0,004 0.010 

Mg++ -N03 ppm ppm 

3-s.~ . 1.50 

76.0 1.50 

38.4 0.63 

91.0 0.70 

81.0 8.20 

80.0 1.20 

0.9 1.30 

1.4 1.00 

228.0 . 62.00 

Zn · Mo 
nnm nnm . 

0.013 j{0.01 

0.003 ic:.o.o1 

0,. 004 I (0.01 

0.002 <0.01 

0.003 <.0.0 I 

0.009 f<o·.o 1 

0.11 ,o.oJ 

0.003 ~0.01 

0.51 J'.-0,01 

-F 
ppm 

0.'>0 

0.49 

0.28 

0.31 

0.49 

0.51 

1.50 

1.40 

0.76 

Ni 
nnm 

~0.005 

0.007 

0.005 

0.005 

0.005 

0.005 

0. 005 < 

0.005 

0,006 ~ 

AlBUQUERQUE DISTRICT MINING 

RI:CI:IVE:D 
MAY 1 0 1983 

MINERAlS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

FOR THE MONTH OF: March 1983 

Si02 
Mn++ 

ppm PPDA 

li.2 0.070 

22.9 0.011 

30.8 0.018 

19.9 0.013 

23.5 0.010 

13.1 0.010 

8.8 0.012 

9.4 0.015 

11.8 0.009 

v 
nnm 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

···.·.·--

I·· --
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ALBUQUERQUE DISTRICT MINING 

RECEIVED 

GROUND 
LOCAT.ION Of MAY 1 0 1983 

WATER l~Ot~ITOfUNG STATIONS T SERVICE 
MINERALS MANAGEMEN 

ALBUQUERQUE, NEW MEXICO 

FEET 
2000 I 4000 

Monitoring Site 



350002336

Paguate 
·:.·Vill9ge 
/I •, .... , ... :: :::·: .. ~,::::··: 
:,?·!~/-','.:\ .. , ....... : .... 

I" I 

~ 

0 

...P;otfto~· 
. 01/t, 

, ... -·\ ALBUQUERQUE DISTRICT MINING 

r----:~·""'R-;T.IO:;-::-;;:Mo~a~ui":"l:l N-:-;::o~u'TI'p':"l':"s1'V':'·R~Er.AM:-:----·-------li'~'-"C· \VE D 
_,........ ... WJiJ I 
--"·"""'··· : I . 

\ ./ ' .·. 

'

MINERALS MAN GEMENT SERVICE 
ALBUQUERQU I NEW MEXICO 

RIO ~OQUINO ABOVE CONFLUENCE 

.· .··,.,. . 
/ 

MININ~/ AREfo ... ~ ... 
............ i ) t' 

,...,..~ 

RIO PAGUATE 
FORD CROSSING 
(DOWNSTREAM) I 

( 

' 

~·· .. .,..,..,-

/" ... ,;""'' .. ... 

Approximate Lease Boundary .. -,,... 
,....... .. 

/ ,,..,.··· .. --··· ··;·'--..... .... _..,..- . 

. .--···-···-··· .... 

Monitoring Site 

LOCATION OF 
SURFACE WATER MONITORING STATIONS 
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JACKPILE - AIR SAMPLING SURVEY 

FIRST QUARTER, 1983 

TOTAL 
PARTICULATE U-Nat. Ra-226 

LOCATION DATE pgm/M3 pCi/m1x10-15 pCi/m1x10-15 

l. Dump F 1/83 6.70 0.58 0.56 
2/83 4.18 0.62 0.20 
3/83 9.10 0.04 0.17 

2. Mine Vent 1/83 7.81 0.95 0.31 
2/83 4.72 0.33 0.20 
3/83 10.20 0.06 0.09 

3. West Gate 1/83 11.67 l.ll 0.19 
2/83 8.64 0.52 0.20 
3/83 12.92 0.06 0.28 

4. Well #4 1/83 7.40 0.36 0.95 
2/83 4.39 0.72 0.13 
3/83 6.91 0.04 0.08 

AlBUQUERQUE DISTRICT MINING 

RECEIVED 
MAY 10 1983 

MINERALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

Th-230 Pb-210 
1J:Ci/m1x10-15 pCi/rn1x10-15 

0.45 36.61 
1.54 18.94 
1.44 11.42 

0.43 49.76 
l. 09 23.61 
1.66 20.39 

0.37 28.24 
1.83 19.90 
l. 74 13.48 

0.15 31.63 
2.01 16.51 
1.26 7.89 
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LOCATION 

1. Dump F 

2. Mine Vent 

3. Well iF4 

4. Westgate 

JACKPILE-AMBIENT RADON SURVEY 

FIRST QUARTER, 1983 

DATE 

1/83 
2/83 
3/83 

1/83 
2/83 
3/83 

l/83 
2/83 
3/83 

1/83 
2/83 
3/83 

ALBUQUERQUE DISTRICT MINING 

RECt\VED 
MAY 10 1983 

MINERALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

Rn-222 
pCi/L 

3.26 
2.57 
2.60 

2.87 
2.44 
2.19 

2.06 
1. 03 
1.37 

1. 21 
l. 05 
0.85 
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ALBUQUERQUE DISTRICT MINING 

RECEIVI:D 
LOCATION OF MAY 10 1983 

AIR QUALITY f .. ~ONITORU~G STATI~~~~ALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

FEET 
-· 2000 0 2000 4000 

t:L~~-:=~=-~ Tb ~ Monitorin\j Site 
*There is no longer any circulation of air in tbe und~rground mine. el·efore, 
· tbe Mine Vent is not considered active. 
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ANACONDA Minerals Co. 
1\ih!ill'.f '"'"''"'"'"' 
P.O. 

February 14, 1983 

Mr. Dale c. Jones 
District Mining Supervisor 
Bureau of Land Management 
500 Gold Avenue, s.w. 
Federal Building, Room 116 
Albuquerque, N.M. 87102 

Dear Mr. Jones: 

The following information is being submitted in accor
dance with the Jackpile-Paguate Minesite Sampling 
Program for the Fourth Quarter of 1982. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

mls 

Enclosures 

cc: w. c. Norem 
D. L. Roberts 
c. E. Sanchez 
File 

Minomis Compnny is Divinion of 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(FOURTH QUARTER, 1982) 

Radium-226 pCi/L Uranium-Natural ppm 
DESCRIPTIVE LOCATION Oct. Nov. Dec. Oct. Nov. Dec. 

Rio Paguate Upstream 0.20 0.23 2.05 0.003 0.001 0.001 

Rio Moquino Upstream 0.20 0.20 0.76 0.006 0.004 0.009 

Rio Paguate Above the Confluence 1.02 1.11 1.94 0.253 0.097 0.062 

Rio Moquino Above the Confluence 0.60 0.37 1. 39 0.068 0.046 0.023 

Rio Paguate Ford Crossing 1.38 0.88 0.56 0.188 0.161 0.097 

Paguate Reservoir 1.28 0.23 0.39 0.065 0.102 0.159 

Jackpile Well #4 0.34 0.22 0.45 0.001 0.003 0.003 

Jackpile New Shop 0.74 1.54 1.08 0.003 o. 001 0.001 

Jackpile Old Shop 3.48 2.42 2.31 0.248 0.320 0.287 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 
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, ___ 

II ~ATE 
- -TDS Cond HC0

3 
Cl 

DESCRIPTION pH ppm umhos ppm ppm 
-

1\10/1/82 
} .?e.guate 
tirstream 7-77 811 890 295 11.5 
Rio ~-foquino 

10/1/82 8.08 1603 1500 246 14.1 Upstrea::1 

Rio Paguate Above 
the Confluence 10/1/82 8.02 1538 1500 349 14.6 

Rio Moquino Above 10/1/82 8.05 1908 1790 244 16.7 the Confluence 
Rio Paguate 

10/1/82 8.06 .1800 244 Ford Crossina 2175 20.0 

Paguate Reservoir 10/1/82 7.16 1063 1500 )54 14.7 

Jackpile f/4 10/1/82 8.45 781 900 373 12.5 

Ja,..J<ni 1e_ N,.., Shoo (0/1/82 8.46 1530 1700 356 29.0 

Jackpile Old Shop 10/1/82 7.68 3904 3450 259 102 

As Ba Cd Cr Pb 
PPm ppm nnm nnm nnm 

Rio Paguate 
tipstream 10/1/82 <.o.oos 0.05 '-0 .001 :0.005 f:.-0.01 

Rio Moquino 
10/1/82 .(0.005 f<o.os 10.001 0.005 ~0.01 

lipst:rea~ 

Rio Paguate Above 
10/1/82 ~0.005 0.05 0.001 0.005 !t-o.o1 ~h .. rn.,fl ,,,,.., 

Rio Moquino Above 
the Confluence 10/1/82 <0.005 <0.05 0.001 0.005 <..0.01 
Rio Paguate 
Ford Crossing 10/1/82 j..<0.005 ~0.05 t--0.001 0.005 jz0.01 

Paguate Reservoir 10/1/82 <.:o .oos (0.05 ko.ool, 0.005 0.01 

Jackpile /14 10/1/82 LQ.005 (0.05 0.001 0.005 f-.0.01 

Jar~pile New Shop 10/1/82 L0.005 "-0.05 '0.001 0.005 L0.01 

Jackpile Old Shop 10/1/82 L0.005 ~0.05 0.001 < 0.005 1-0 .o 1 

THE ANACONDA MINERALS COl-!PANY 
New Mexico Operatio~s 

Na+ K+ Ca++ so
4 

ppm ppm ppm ppm 

301 46 7.5 98 

s27 160 10.0 138 

791 118 10.5 137 

1144 . 196 10.4 157 

1338 209 10.9 196 

601 87 10.9 144 

. 1.59 •. 231 1.2 2.3 

682 438 3.7 17.5 

2422 530 12.1 257 

Hg. Se Cu Fe 
nnm nnm nnm oom. 

·o.ooos .!..0.005 0.003 0.008 

((). 0005 L0.005 0.003 0.005 

0.0005 Lo.oos 0.016 0.006 

0.0005 (0.005 0.006 0.005 

r-,0 .0005 r-0.005 0.008 0.005 .. 
0.0005 (..0.005 0.008 0.008 

0.0005 .::.._0.005 0.008 0.056 
I 

0.0005 i..o.oo·s 0.006 0.028 

0.0005 0.038 0.015 ~0. 005 

Mg++ 
ppm 

51 

107 

117 

137 

156 

-51 

0.3 

1.8 

252 

Zn 
ppm 

0.025 

0.007 

0.009 

0.0!0 

0.008 

0.009 

0.023 

0.010 

0.780 

,/ 

I 

FOR THE MONTH OF: October 1982 

- 1 ·sio2 
Mn,.. I N03 F. 

l ppm ppm ppm ppm. 
l ·---

0.23 0.50· 38.7 0.053 

0.30 0.60 23.8 0.005 

0.27 0.69 22.9 0.055 

1.50 0.66 17.8 0.082 

Q.28 0.41 16.5 0.078 

0.17 0.52 19.0 ~.005 

0.44 1.10 10.9 0.006 

0.30 1.20 9.6 0.022 

68 0.65 14.6 0.012 

Mo Ni v 
ppm ppm ppm· --

0.01 <::0.005 <.0.05 I 
r-0.01 fc,o .oos ~0.05 

0.01 0.005 0.05 

0.01 0.010 0.05 

0.01 0.007 r--0.05 

r-0.01 <0.005 <!).05 . 

0.01 r-0.005 0.05. 

f:D. 01 (0.005 ~.05 

0.01 0.006 0.05 

brownm
Text Box
350002343

brownm
Typewritten Text

brownm
Typewritten Text



350002344

\ 
~ 

\ 

.,"" 

DESCRIPTION I ~ATE 
-

!11 f2/82 
R 'aguate 
Upsi.reao 

Rio ~1oquino 
11/8/82 r;::strea;n 

Rio Pagu~te Above 
the Confluence 11/2/82 

Rio ~-~oquino Above! 
11/2/82 the Confluence 

Rio Paguate 
111/2/82 Ford Crossin<> 

Paguate Reservoir 11/2/82 

Jackpile ii4 11/9/82 

11/2/82 
Jaci-'nilP Kew ShoD 

Jackpile Old Shop 11/2/82 

Rio Paguate 
t:pscreaiC~ 11/2/82 

Rio Hoquino 
11/2/82 Upstrean 

Rio Paguate Above 
11/2/82 •hp rC>.-,flnPn<'P 

Rio ~!oquino Above 
11/2/82 the Confluence 

Rio Pcguate 
Ford Crossing 11/2/82 

Paguate Reservoir 11/2/82 

Jackpile #4 1
11/9/82 

Jackpile New Shop 11/2/82 
--
Jnckpile Old Shop 11/2/82 

TDS 
pH ppm 

8.37 807 

8.42 1427 

8.38 1078 

. 8. 42 1789 

8.30' 1901 

7.39 1149 

8.26 783 

8.86 1484 

7-79 3810 

As Ba 
nnm nnm 

<0 .005 0.06 . 

(0.005 (0.05 

<:O .005 <..0.05 

.(.0.005 0.05 

(0.005 0.05 

(0.005 1'0. 05 

<:.0.005 <:o. 05 

"-.0.005 L.0.05 

(0.005 4).05 

·- -Cond nco
3 

Cl 
umhos ppm ppm 

850 300 10.4 

1320 281 13.2 

1100 317 12.9 

1700 207 15.3 

1700 285 16.9 

1100 139 17.1 

900 373 10.4 

1720 348 27.0 

3850 264 107 

Cd Cr Pb 
nnm nnm nnm 

lO. OCll 0.005 <0.01 

0.001 0.005 ;._0.01 

<(O .001 0.005 '-0.01 

0.001 0.005 0.01 

'0.001 0.005 <...0.01 

·0.001 0.005 (0.01 
... 

.0.001 0.005 (0.01 

<.0.001 0.005 1 0.01 

~0.001 0.005 (..0.01 

THE ANACONDA MINERALS COMPANY . 
. New Mexico Operations 

- + + ++ so4 Na K Ca 
ppm ppm ppm ppm 

300 50 7.3 82 

765 153 10.0 103 

476 84 8.4 93 

1096 192 10.4 ' 131 

1111 196 10.2 136 

681 109 12.9 133 

1()9 . 224 1.1 2.3 

654. 438 3.6 8.8 

2334 530 13.3 263 ' 

Hg Se Cu Fe 
·nntn nnm nnm nnm. 

~"0.0005 <.0.005 0.014 0.015 

,o .0005 (0.005 0.011 o .on 

0.0005 (0.005 0.011 0.015 

,o .0005 .c..0.005 0.014 0.011 

0.0005 (0.005 0.007 0.007 . ·-· 0.0005 .(0.005 0.0'13 0.030 

•0. 0005 (.0.005 0.008 0.064 

0.0005 (0.005 ,0.009 0.020 

0.0005 0.021 0.019 0.012 

FOR THE MONTH OF: November 1982 

I M ++ 
- Mn++ .No3 F Si02 

p;m • :ppm ppm ppm ppm 

···-
I 

56 0.68 0.40 29.5 0.059 

100 1.10 0.52 26.1 0.007 

85 1.00 0.50 27.0 0.058 

135 l. 10 0.64 15.4 0.033 I 

144 0.68 0.64 20.5 0.063 

56 0.61 0.58 20.5 0.035 

0.5 0.87 1. 10 11.3 0.008 

1.5 l. 30 l. 20 l1o. 3 . 0. OJlf I 

'231 66 0.64' 16.3 0 .OTT 

Zn Mo Ni v 
ppm ppm ppm ppm --

0.019 (0.01 (0.005 -!0.05 

0;003 :j) .01 (0.005 ,(0. 05 

0.004 '0.01 (0.005 /0.05 

0.004 ~0.01 .(0.005 (0.05 

0.002 <:(). 01 0.005 0.05 

0.004 0.01 .._0.005 0.05 . 

0.006 "0 .01 (0.005 0.05 .. 

0.001 f:O. 01 .(0. 005 ~0.05 
~ 
1:1 

0.610 r-0. 01 0.006 0.005 
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.Jj ~ATE .1. 
- -TDS Cond HC0

3 Cl 
DESCRIPTION pH ppm umhos ppm ppm 

-
Paguate 

112/2/82 Urstr.oan 8.27 861 650 337 11.0 

Rio ~1oquino 
12/2/82 8.40 1435 285 Ur'strean 900 12.5 

Rio Paguate Above 
the Confluence 12/2/82 8.37 1016 750 300 13.1 

Rio Moquino Above 
12/2/82 8.36 1700 1090 281 14.4 the Confluence 

Rio Paguate 12/2/82 8.31 1692 .1250 l 288 11.5 Ford Crossin<'" 

Pag~ate Reservoir 
12/2/82 8.00 1721 1120 246 27.6 

,7ackpile ;74 
12/2/82 8.94 1001 1100 361 18.6 

J::1, .. ,~ni leo ~~PW Shon 
1 12/2/82 8.66 
' . 1499 1600 354 28.0 

Jackpile Old Shop 12/2/82 7.87 3854 3400 259 106 

As Ba Cd Cr Pb 
nnm nrim nnm 00!!1 oom 

Rio Paguate 
12/2/82 ko.001 ~.005 upstream <...0.005 0.07 <0.01 

Rio ~~oquino 
1112/2/82 <_o.oo5 1.-o.o5 '0.001 to. 005 0.01 

li?strea;:J 

Rio Paguate Above 
t-ha rr"l"r~fl1H':.,.•'1,-.p 

12/2/82 '-.0.005 0.05 0.001 '0.005 r--0.01 

Rio l-!oquino Above 
12/2/82 the Confleence .(0.005 0.05 0.001 0.005 0.01 

Rio Paruate 
I 1212182 Ford Crossing (0.005 -..,0.05 0.001 0.005 0.01 

Pa~uate Reservoir 12/2/82 <0.005 <0.05 0.001' Fa. 005 0.01 

J~ckpile {14 12/2/82 L.0.004 (0.05 <0.001 0.005 "'0.01 

I 
Jackpile New Shop 112/2/82 <0.005 0.06 (0 .001 0.005 0.01 

I , . 1 Old Sh 12/2/82 -<,0. 005 . acKpl.e op ((). 05 ko.001 .0.005 0.02 

/~ 

TRE AJlACONDA MINERALS COMPANY 
New Mexico Operations 

- + K+ '++. 
so

4 
Na Ca 

ppm . ppm ppm ppm 

. 
302 50 5~9 89 

760 159 7.6 113 

441 87 6.6 87 

958 185 7.6 125 

951 173 7.4 129 

986 173 15.3 163 

322 . 287 1.2 3.6 

657 438 2.7 8.9 

2376 540 10.4 274 

Rg Se Cu Fe 
oom oom ppm ppm. 

0.0005 k.o·.oo5 0.010 0.011 

0.0005 <:0.005 0.007 ,0.074 

0.0005 ·b.oo5 0.012 0.009 

0.0005 (0.005 0.009 0.008 

0.0005 0.005 0.008 0.008. 
.. 

0.0005 L0.005 0.009 0.010 

L 0.0005 ~0.005 0.007 • 0.099 

0.0005 L0.005 0.008 0.021 

/. 0.0005 0.018 0.010 0.010 

Mg++ 
. ppm 

60 

91 

75 

123 

126 

104 

0.8 

1.5 

226 

Zn 
ppm 

0.015 

0.008 

0.003 

0.002 

0.003 

0.008 

0.005 

0.001 

0.590 

//. 

I 

FOR THE MONTH OF: December 1982 

1No3- F Sio2 
Mn++ 

I ppm ppm ppm ppm. . . 
-

5 .. 9 0~44 28.-9 0.056 l. 

.6.3 0.53 24.2 0.008 
I 

5.3 0.50 23.1 0.057 

5.0 0.62 18.0 0.025 

5.-2 0.61 17.1 0.035 

5.0 0.56 8.8 0.013 

5,1 1.20 11.3 0.010 

7.0 i.40 13.2 0.015 

61' 0.72 13.3 0.033 

Mo I Ni v I 

ppm I ppm ppm ---
0.01 0.005 0.05 . I 
·o .01 0.006 t---0.05 

0.02 0.005 0.05 

0.01 0.006 0.05 

0.01 0.005 ~.05 

0.01 0.006 ::..0.05 -

0.01 <(0.005 0.05 

0.01 .(0.005 0.05 

·o.o1 0.011 < 0.05 
_! ___ 
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LOCATION OF 
OU D R ITORING s 

FEET 
; 4000 

Monitoring Site 
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JACKPILE - AIR SAMPLING SURVEY 

FOURTH QUARTER, 1982 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE )lgnt/f-33 pCi/m1x10-15 )lCi/m1x10-15 pCi/m1x10-15 l,!Ci/m1x10-15 

1. Dump F 10/82 15.2:4 0.82 1.43 0.34 26.09 
ll/82 15.31 1.38 0.20 0.27 37.33 
12/82 6.87 0.75 1.24 0.13 28.32 

2. Mine Vent 10/82 15.20 0.05 0.27 0.25 49.75 
ll/82 16.73 1.34 0.27 0.14 70.81 
12/82 8.10 1.33 0.75 0.19 40.95 

3. West Gate 10/82 19.78 0.10 1.86 0.36 20.83 
11/82 29.35 0.86 0.18 0.15 31.31 
12/82 16.17 0.65 0.69 0.23 22.22 

4. Well #4 10/82 22.74 0.55 0.87 0.22 21.98 
11/82 25.35 1. 23 0.58 0.36 33.33 
12/82 8.12 0.86 1.43 0.15 25.38 
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JACKPILE-AMBIENT RADON SURVEY 

FOURTH QUARTER, 1982 

Rn-222 
LOCATION DATE pCi/L 

1. Dump F 10/82 2.07 
11/82 2.61 
12/82 2.47 

2. Mine Vent 10/82 3.25 
11/82 3.31 
12/82 2.35 

3. Well #4 10/82 2.39 
11/82 2.42 
12/82 2.02 

4. Westgate 10/82 1.11 
11/82 1.13 
12/82 1.02 
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LOCATiOt~ OF 
AIR QUALITY t~~10NrTOilU~G STATIOt~S 

FEET 
4000 

MonitOI'ing Site 
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ANACONDA Minerals Ct. . 
N6'1l'J Mlfllxi~IIJI n'''"'"€'*"'"'""" 
P.O. 

November 15, 1982 

Mr. Dale c. Jones 
District Mining Supervisor 
Minerals Management Service 
500 Gold Avenue, s.w. 
Federal Building, Room 116 
Albuquerque, N.M. 87102 

Dear Mr. Jones: 

A~-< zUERQUE DISTRICT MINING 

R~CtiV~D 

NOV 2 ~~ 1982 
MINERALS MANf\GiEMENT SERVICE 

ALBUQUERQUE, NEW MEXICO 

The following information is being submitted in accor
dance with the Jackpile-Paguate Minesite Sampling 
Program for the Third Quarter of 1982. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

'IJli,~&/J ~ 
~~A. Stirland, Manager 
Environment, Health & Safety 

mls 
Enclosures 
cc: R. D. Lynn;w. c. Norem 

D. L. Roberts 
c. E. Sanchez 
File 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(THIRD QUARTER, 1982) 

Radium-226 pCi/L Uranium-Natural EEm 
DESCRIPTIVE LOCATION July Aug. Se]2t• July Aug. Se]2t• 

Rio Paguate Upstream 0.20 0.37 0.46 0.003 0.003 0.006 

Rio Moquino Upstream ·0.20 0.20 0.36 O. Oll 0.006 0.006 

Rio Paguate Above the Confluence 0.42 1.77 0.82 0.016 0.176 0.085 

Rio Moquino Above the Confluence 0.76 3.84 1. 74 0.030 0.179 0.130 

Rio Paguate Ford Crossing 0.38 1.43 1.93 0.150 0.330 0.261 

Paguate Reservoir 1.27 1.16 1.15 0.058 0.254 0.056 

Jackpile Well #4 0.65 1.08 0.84 0.003 0.001 0.006 

Jackpile New Shop 1.49 0.80 1.86 0.003 0.001 0.001 

Jackpile Old Shop 3.29 1.97 2.16 0.234 0.202 0.242 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 
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"-----, 

II DATE 
TDS Cond 

DESCRIPTION pH 
ppm umhos 

:.2.o Paguate .. 
a~ 7-1-82 ">' 8.4 655 800 

-
?.io :·foquino 

7-1-82 8.3 2075 2600 
~:?strea~ 

~!o Paguate Above 
~i1E~ Confluence 7-1-82 8,.4 686 890 

:_b t::oquino Above 7-1-82 8.2 2523 2600 c:--:e Confluence 

?~:.o Paguate 
:Cord Crossing 7-1-82 8.2 1670 2000 

?aguate Reservoir 17-1-82 7.3 2614 3000 

Jackpile ii4 7-1-82 8·.s 022 900 

.J~r~nilD NPw Sho 7-1-82 8.2 582 1800 
I 

!Jackpile Old Shop 7-1-82 7.7 ~854 4100 

As Ba Cd 
nom nom onm -s_ 1aguate 

cpstream [7-1-82 ro. aos 0.05 0.061 

?.io ~oquino I 
F?strea~ [7-1-82 ~.005 0.05 0.001 

?.io Paguate Above 
7-1-82 ~.005 0.05 0.001 

,...;.- c rr...-..;: 4

' cnr~ 

~io Moquino Above 
17-1-82 ~.005 0.05 0.001 

t~e Confluence 
'~io Paguate I 
i'ord Crossing 17-1-82 0.005 0.05 0.001 

?ag,Jate Reservoir 7-1-82 0.005 ~-..0 .05 0.001 
I 

Jackpile fi4 7-1-82 0.005 f'-o.os 0.001 

3 
j 

Jackpile New Shop 7-1-82 0.005 0.05 0.001 

lackpi_le Old Shop 17-1-82~0~0-=--~ 0 .OS L 0.001 
~ --

- -
HC0

3 
Cl 

ppm ppm 

305 8.7 

264 19 

256 0 

1268 . 20 

268 8 

183 ~7 

393 116 

403 ~6 

266 ~5 

Cr Pb 

ANACONDA MINERALS.COMPANY 
NEW MEXICO OPERATIONS 

- + K+ 
504 Na 
ppm ppm ppm 

180 35 5.5 

1236 241 10.5 

251 48 6.6 

1554 277 9.3 

942 182 8.3 

J..675 299 20.2 

321 292 1.3 

662 459 2.7 

2378 512 9.2 

Hg Se Cu 
oom PPm _p_pm nom _])]J_m 

~0.005 0.01 0.0005 f<:o.oos 0.003 

0.005 0.01 0.0005 0.005 0.003 

L_O.OOS 0.01 0.0005 0.005 0.004 

'-._0.005 0.01 0.0005 0.005 0.003 

L0.005 0.01 0.0005 (0.005 0.004 

(0.005 0.01 0.0005 0.005 0.007 

.(0.005 0.01 0.0095 0.005 0.002 

0.005 lio.01 1... 0.0005 (0.005 0.002 

4).005 0.01 '-J o ._o~o-5_ l ~. ~36 _ 0.004 
-- - ---

FOR THE MONTH OF: July 1982 

++ Hg++ - - Mn++ Ca N03 F SiOz 
ppm ppm ppm ppm ppm ppm 

-
84.8 35 0.75 0.21 27 0.029 

151 152 0.90 0.13 11.6 zo.oos 

69 44 0.75 0.19 23.5 4l.OOS 

186 207 1.10 0.50 13.5 0.008 

126 124 0.82 0.35 16.9 O.Oll 

199 199 1.20 0.35 2.4 p.410 

5.6 0.5 1.10 0.82 8.8 p.007 

15.8 1.4 1.10 0.82 11.1 p.026 

302 235 55 0.35 9.6 p.014 

Fe Zn Mo Ni v 
ppm ppm ppm ppm ppm 

. 
0.042 0.001 <0.01 0.005 0.05 

k:o.oos 0.003 --0.01 0.005 0.05 

0.024 0.001 . 0.01 0. 005 ( 0.05 
_,/ 

0.006 0.001 <--0. 01 0.005 -" 0.05 

0.008 0.005 L0.01 0.005 0.05 

0.057 0.006 0.01 ·0.005 0.05 

0.044 0.001 0.01 0.005 0.05 

0.044 0.001 0.01 0.005 0.05 

0.007 0.80 r--0.01 0.'005 .( 0.05 I !i--

brownm
Text Box
350002354



350002355
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' 

II DATE 

' - -
I TDS Cond HC0

3 
Cl 

DESCRIPTION pH 
ppm umhos ppm ppm .. 

?.io Pcguate I 

L:pstream 8-2-82 8.1 785 1000 349 11.7 

: P.io Hoquino 
;Jpstream 8-2-82 8.3 2127 2500 244 20.5 

Rio Paguate Above 
8-2-82 7.9 the Confluence 1164 1400 315 16 .. 0 

Rio ~oquino Above 8-2-82 8.1 1814 2250 222 20.0 
c:he Confluence 

'\io Paguate 
8-2-82 8.1 1901 2280 251 20.3 ?ord CrossinO' 

Paguate Reservoir 8-2-82 8.4 1762 2150 12.2 21.0 

· Jackpile 1!4 8-2-82 8.4 1012 1800 378 18.2 

I 

'J"cknile KPw Shon 
8-2-82 8.3 1531 1800 368 27.1 

Jackpile Old Shop 8-2-82 7.6 3900 3500 261 107 
I 

I As Ba Cd Cr Pb 
npm ppm ppm pp_m ppm 

".io Paguate 
L..o.oos T..:pst:ream 8-2-82 (0.05 0.001 "'0.005 0.01 

?.io }loquino I 
~0.005 ;·;:>stream 8-2-82 <:0.005 0.05 0.001 0.01 

?.io Paguate Above 18-2-82 .::.o.oos 0.05 0.001 ~0.005 0.01 
-·:--,c r,.. . ...,fl ,Pn("P I 
~io Moquino Above 
the Confluence 8-2-82 4l.oos ,.:_0- 05 < 0-001 .(0. 005 0.01 

::.-.io Paguate 
?o::-d Crossing 8-2-82 <.o.oo5 0.05 0.004 0.005 0.01 

Paguate Reservoir 8-2-82 (0.005 0.05 0.001 ko.oos 0.01 

Jackpile 114 8-2-82 lo.oo5 0.05 0.001 lio.oos 0.01 

Jackpile New Shop 18-2-82 .(0.005 0.05 .( 0.001 0.005 .0.01 

Jeckpile Old Shop 
8-2-82 r--0.005 0.05 0.002 0.005 0.01 

I 

ANACONDA MINERALS COMP&~Y 
NEW MEXICO OPERATIONS 

+ K+ -so
4 

Na 
ppm ppm ppm 

237 42.9 7.6 

1306 225 12.3 

541 84 9.0 

1089 204 11.2 

1126 205 10.9 

1241 181 17.'8 

319 '289 1.3 

657 448 2.7 

2417 560 9.4 

Hg Se Cu 
ppm PPm ppm 

0.0005 0.005 0.009 

< 0.0005 0.005 0.006 

0.0005 Cl. 005 0.004 

0.0005 r---0.005 0.006 

0.0005 0.005 0.003 

0.0005 0.019 0.005 

.(0.0005 0.005 0.014 

{0.0005 0.005 0.022 

(0.0005 0.37 0.018 

++ 
Ca 
ppm 

83 

15!;! 

108 

144 

148 

172 

3.9 

10.2 

2.44 

Fe 
ppm 

0.008 

0.005 

0.009 

0.007 

0.008 

0.009 

0.041 

0.065 

0.013 

,• 

FOR THE MONTH OF: August 1982 

- - -H-
Hg++ 

I 
N03 

F SiOz Mn 

ppm ppm ppm ppm ppm 

· .. ._....,_ 

52 0.74 0.52 31.7 0.15 

159 0.94 0.78 20.1 0.007 

89 0.68 0.68 26.3 0.045 

122 0.66 0.82 13.7 0.035 

138 0.92 0.82 19.3 0.025 

115 1.10 0.92 9.8 0.270 

0.6 0.80 1.20 10.7 0.008 

1.5 0.94 1. 30 11.6 0.026 

251 47 0.70 10.9 0.013 

Zn Mo Ni v 
ppm ppm ppm ppm 

0.014 :(0.01 0.005 L.O.OS 

0.003 .(0 .01 0.005 (0.05 

0.002 0.01 0.005 <..0.05 I 
0.002 r--0.01 0.005 .(0.05 

0.010 (0.01 0.005 L.0.05 

0.021 ZO.Ol 0.005 (0.05 

0.005 0.01 0.005 ..._o.os 

0.004 10.01 0.005 .(0.05 

2.90 1'-0.0l r9. 005 (._0.05 
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\ 

~ 

II DATE 

- -
TDS Cond HC0

3 
C1 

CJESCRIPTION pH ppm umhos ppm ppm 

?.io Paguate 
[r- ean 9-1-82 7.9 843 1000 329 9.9 
-
?.io .. •1oquino 

9-1-82 8.2 2340 2550 256 20 
::~Jstre2::1 

?io Paguate Above 
che Confluence 9-1-82 7.9 1260 1400 246 11.3 

?.io Xoquino Above 9-1-82 7.9 2389 2550 268 18.3 
th~ Confluence 

?:..io Paguate 
9-1-82 7.9 !'"ord Crossin<> 2181 2100 281 18.4 

Paguate Reservoir 19-1-82 6.9 719 750 130 7.8 

Jackpile #4 9-1-82 8.3 1007 1100 373 16 

Ja~'l<nil<> New Shon 9-1-82 7.8 1526 1750 370 25.4 

Jackpile Old Shop 9-3-82 7.5 3858 3620 220 97.5 

As Ba Cd Cr Ph 
nom nom . oom ppm nom 

: Paguate 
fn.001 T.:?streaT;I 9-1-82 0.005 0.06 <-0.005 0.01 

?.~io }'!oq"Ji~o I 
~~:;strean 9-1-82 J<o.oo5 0.06 0.001 (0.005 0.01 

~io Paguate Above 9-1-82 1'0.005 
r'-,o rn.-,f'l '"""0 

0.05 0.001 l/o.oo5 0.01 

Rio Moquino Above 
the Confl.;ence 9-1-82 <.0.005 0.06 0.001 (0 .005 0.01 
f,io Paguate 
Ford Crossing 9-1-82 <.0.005 0.07 0.001 (0.005 0.01 

Paguate Reservoir 9-1-82 .C0.005 0.05 0.001 (0.005 '0.01 

Jackpile 114 9-1-82 <0.005 0.05 0.001 <:0.005 0.01 

~ , 
A 
~-~ 

Jackpile New Shop 19-1-82 <0.005 0.05 ~.001 (0.005 0.01 
I 

Jack?ile Old Shop 9-3-82 1..,0.005, 0.05 0.001 ~0 .005 0.01 

A.~ACONDA MINERALS COMPANY 
NEW MEXICO OPERATIONS 

- + + Ca++ so4 Na K 
ppm ppm ppm ppm 

288 43.2 8.0 119 

1428 224 14.2 270 .. 

655 74 10.4 201 

1442 235 12.8 271 

1286 190 12.4 274 

268 49 7.8 120 

321 .. .285 2.2 7.1 

662 442 4.4 18.2 

2412 538 11.9 251 

Hg Se Cu Fe 
nom _ppm ppm ppm 

0.0005 0.005 0.042 0.005 

0.0005 <:.0.005 0.033 0.006 

0.0005 0.005 0.034 [---0.005 

0.0005 0.020 0.038 0.006 

0.0005 0.009 0.022 0.007 

0.0005 r--.0.005 0.028 0.015 

0.0005 0.005 0.021 0.018 

( 0.0005 0.005 0.012 0.019 

.( 0. 0005 0.033 0.020 O.Oll 

Mg++ 
ppm 

45 

127 

61 

140 

118 

25.7 

1.1 

1.6 

245 

Zn 
ppm 

0.026 

0.005 

0.009 

0.028 

0.005 

0.005 

0.005 

O.Oll 

0.870 

FOR THE MONTH OF: september 1982 

- - -t+ 

\ 

N03 
F Si02 }fn 

ppm ppm ppm ppm 

-. 
0.31 0.49 30.8 0.082 

0.37 0.78 17.9 f::o.oo5 

0.37 0.70 16.7 0.051 

0.94 0.94 15.0 0.210 

0.43 0.80 12.4 0.038 

0.23 0.80 4.7 0.024 

0.43 1.20 11.6 0.008 

0.62 1.30 15.4 0.016 

64 0.70 12.4 0.016 

Mo Ni v 
ppm ppm ppm 

0.01 !<o.oo5 0.05 

0.01 0.006 ko.o5 

/ 
0.01 0.006 J<:-0.05 

0.01 0.017 (0.05 

0.01 0.008 ko.o5 

<o.o1 0.005 (0.05 

(0.01 0.005 /0.05 

0.01 0.005 0.05 

I 0.01 0.013 L0.05 ~ 
·-

brownm
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LOCATION OF 
GROUND WATER MONITORING STATIONS .. 

1 

~ 

I 

I 
~ 

FEET 
2000 0 2000 I 4000 
~ ;;j 8 Monitoring Site 
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Paguate 
·:.·Village 
:I •, 

~-·· 

, .. 

Lease Boundary 

.r"· .....-·· 
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I I 

;· . 
,./ 
\,. 

RIO MOQUINO ABOVE CONFLUENCE 
\ 
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. r 

r 

......... · 

ATS.SF RAILWAY 

) l 
..-' 
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(DOWNSTREAM) 
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... __ ... ,-- ,.... ... ....... 

.--·"-···----··· .... 

Moniloring Site 

SURFACE WATER MONITORING STATIONS 
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JACKPILE - AIR SAMPLING SURVEY 

THIRD QUARTER, 1982 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE pgm/~3 pCi/rn1x10-15 pCi/rn1x10-15 pCi/rn1x10-15 pCi/rn1x10-15 

l. Dump F 7/82 15.46 4.06 0.20 0.53 16.91 
8/82 11.44 5.67 0.44 2.93 30.35 
9/82 17.96 0.73 0.20 2.43 26.21 

2. Mine Vent 7/82 16.83 1.56 0.10 0.30 26.63 
8/82 13.89 3.84 0.28 2.12 28.79 
9/82 l7. 59 1.31 0.19 3:01 27.64 

3. west Gate 7/82 25.00 13.68 0.32 0.31 16.84 
8/82 20.05 1.98 0.22 1.04 22.40 
9/82 24.49 o. 77 0.12 3.06 29.59 

4. Well #4 7/82 21.86 4.15 0.14 0.44 15.84 
8/82 15.73 2.19 0.13 2.36 24.16 
9/82 19.78 2.09 0.38 2.75 35.16 



350002360

JACKPILE-AMBIENT RADON SURVEY 

THIRD QUARTER, 1982 

Rn-222 
LOCATION DATE pCi/L 

1. Dump F 7/82 1.41 
8/82 1.52 
9/82 1.44 

2. Mine Vent 7/82 1.62 
8/82 1.62 
9/82 1.66 

3. Well #4 7/82 1.83 
8/82 1.83 
9/82 1.89 

4. Westgate 7/82 0.26 
8/82 0.86 
9/82 0.65 
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LOCATION OF 
AIR QUALITY ONITO lNG STATIONS 

FEET 
2000 0 2000 4000 

c:ttl t;j !~ Monitoring Site 
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August 20, 1982 -~~:At9UQUERQUE DISTRICT MINING 

RECEIVED 

Mr. Dale C. Jones 
District Mining Supervisor 
Minerals Management Service 
500 Gold Avenue, s.w. 
Federal Building, Room 116 
Albuquerque, N.M. 87102 

AUG 3 o 1'82 
MINERALS MANAGEMENT SERVICE 

ALBUQUERQUE, NEW MEXICO 

Dear Mr. Jones: 

The following information is being submitted in accor
dance with the Jackpile-Paguate Minesite Sampling 
Program for the Second Quarter of 1982. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

. IAlQ~HJt tl 
MeJ~e A. Stirland, Manager 
Environment, Health & Safety 

mls 
Enclosures 
cc: R. D. Lynn 

D. L. Roberts 
C. E. Sanchez 
File 

ANACONDA Minerals Company is a Division of Ath:mHcR!chfieldCompany 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(SECOND QUARTER, 1982) 

Radium-226 pCi/L Uranium-Natural ppm 
DESCRIPTIVE LOCATION April May June April May June 

Rio Paguate Upstream 0.20 0.20 0.66 0.005 0.005 0.003 

Rio Moquino Upstream 0.20 0.20 0.52 0.011 0.011 0.011 

Rio Paguate Above the Confluence 0.23 2.06 0.20 0.011 0.023 0.028 

Rio Hoquino Above the Confluence 0.51 0.86 0.58 0.027 0.017 0.017 

Rio Paguate Ford Crossing 0.98 0.45 0.48 0.049 0.074 0.062 

Paguate Reservoir 0.20 1.25 0.63 0.210 0.153 0.141 

Jackpile Well 114 0.20 0.42 0.37 0.006 0.003 0.011 

Jackpile New Shop 1.60 1. 79 2.02 0.006 0.003 0.006 

Jackpile Old Shop 2.10 3.04 1.92 0.330 0.187 0.247 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Houth of Oak Canyon Wash was dry. 
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FOR THE MONTH OF: Aoril, 1982 

II ~ATE . 

- - - Na+ + Ca++ Mg++ - Mn+t- I TDS Cond ilco
3 Cl so4 K N03 

F I Si02 DESCRIPTION pH 
ppm umhos ppm ppm· ppm ppm ppm ppm ppm . J?Pm ppm ppm ppm 

- -- . -, Paguate 
1 4-l-82 .treaCJ. 7.9 564 600 285 8 125 27.9 4.3 86 26 0.7 0.50 58.4 0.055 

-
Rio Eoquino 
C~·stree..I:l 4-1-82 8.1 1609 1600 305 13.2 863 152 7.9 173 92 1.1 0.76 30 0.011 

Ri0 Paguate Above . 
the Co~fluence 4-1-82 8.1 599 1600 275 8.5 162 33.8 5.1 82 30.3 0.5 0.43 58.2 0.008 

?.io ~!oquino Above 
4-1-82 8.0 1784 1900 292 15 995 185 8.6 . 187 98 0.7 0.64 26.5 0.018 the C'J:1 fl,~ence 

Ric> Paguate I 
Ford Crossino 

4-1-82 8.3 . 1345 1300 317 13 666 123 7.1 137 79 0.9 0.64 39 0.013 

Paguate ReservciJ 4-1-81 8.1 1826 1600 274 24.2 ,1028 209 12.9 185 90 1.0 0.68 15.8 0.011 I 

Jackpile lf4 4-1-82 8.3 996 1200 373 14.9 307 ' 290 1.1 5.1 0.6 1.1 1.6 18.4 0.006 

JackrJi. • P ~;ew Shop 
4-1-82 8.2 1653 1250 402 25.1 724. 476 3.3 18 1:5 1.0 1.3 16 0.018 

Jackpile Old Shop 4-1-82 7.5 3995 3575 2s1 99 2468 499 9.3 373 228 66 0.9 22.7 0.009 

DATE As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 
ppm PPm PPm PPm PPm 'PPm PPm ppm ppm. ppm ppm ppm ppm 

r,~o Paguate 
4-1:-82 <(o.oo5 <o.o5 . <o.001 <...0.005 (0.01 .(.0005 (0.005 0.004 ' 0.06 0.005 (0.01 ' <.o.oos 0.05 l;pstream 

Rio :.:oquino 
4-1-82 Cpstrear!l <0.005 (0.05 (0.001 .(..Q.005 (0.01 /.0005 <:::o.oo5 0.002 0.02 0.003 (0.01 (0.005 (0.05 I 

' Rio Paguate Above 4-1-82 {0.005 <.o.o5 (0.001 <:_0.005' .::0.01 
•h.o f'nnf'l '!PTH'P 

<- 0005 < 0. 005 0.003 0.03 0.003 0.01 (0.005 0.05 

Rio Hoquino Above 
4-1-82 <.o.oo5 <..o.o5 (o.o'ol (0.005 .(0.01 /...0005 (0.005 0.004 0.02 0.004 0.01 (0.005 <o.o5 the Confluence 

Rio Paguate 
Ford Crossing 4-1-82 (0.005 <.o. o5 (0.001 (0.005 (0.01 .0005 (0.005 0.003 0.04 0.006 /0.01 (0.005 (0.05 

Paguate Reservoir 4-1-82 (0.005 <.o. o5 (0.001 <._0.005 (0.01 < .ooas·· (0.005 0.0'03 0.04 0.005 (0.01 (0.005 0.05 

Jackpile 114 4-1-82 <o.oo5 (0.05 (0.001 (0.005 (0.01 (.0005 (.0.005 0.003 0.10 0.003 II. i'-0.01 (0.005 0.05 

---~ Jackpile New Shop 4-1-82 <'o.oo5 (0.05 <o.oo1 <.o.oo5 (O .01 k'.ooo5 <.'_o .oo5 · '0.006 0.05 0.002 0.01 (0.005 0.05 

.JRckpile Old Shop 4-1-82 1 (0. 005 (0.05 (0. 001 (.0.005 (0.01 1'.0005 0.041 0.002 I 0.02 0.06 1'0 .01 (0.005 / o:o5 
_l__ __ 

----------------- - ~------· ·- --~------- -- -- . -~-------~-- "''""·-·--. - .:. -. ----. -

brownm
Text Box
350002365



350002366

'-

FOR THE MONTH OF: May, 1982 

I ~ATE .1. 
- - - Na+ K+ ·++. 

Mg++ l N03- F SiOz Mn++ I TDS Cond HC0
3 

Cl · so4 
Ca 

DESCRIPTION pH 
ppm umhos ppm ppm ppm ppm pp_m ppm ppm ppm ppm ppm ppm . . 

- Paguate 
. 

17.2 .rea::1 5-4-82 8.2 814 780 366 ll.S 218 43. 8.8 112 46 0.60 35 0.04 

Rio >!oquino 
ls-3-82 Lnstream 8.4 1909 2000 341 15.7 1031 189 11.1 187 131 1.1 0. 77 20 0.006 

Rio P2.E;U2. te Above! I 
I 

the Confluence 5-3-82 8.4 742 700 280 10.2 268 46 6.4 82 47 0.59 0.52 36 ~005 

Rio }:oquino Above! 
the Confl 1..1ence 5-3-82 8.4 2040 1950 305 17 1156 213 11.3 205 130 0.95 0.75 20 0.017 

Rio Paguate 
5-3-82 7.7 1595 3400 368 15 788 

Ford Crossing 
142 9.3 163 107 0.82 0.70 26 0.012 .. 

Paguate Reservoir 5-4-82 7.5 2050 1920 225 24.6 ,1230 230 14.5 201 121 0.82 0.69 5.1 0.10 

I 
Jackpile #4 5-4-82 8.6 992 1100 378 16.7 292 ' 294 1.6 5.7 0.7 0·.82 1.3 11 0.006 

J~cl--ni 1 e New . .Shon 
5-:±-82 8.2 1653 1250 402 25.1 724 476 3.3 18 1.5 1.0 1.3 16 0.018 

J2.ckpile Old Shop 5~3-82 7-.7 4008 3400 280 100 2439 532 11.1 I 367 222 54 0.76 18 0.014 

As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 
DATE imm ppm ppm nnm nnm · nnm nnm nnm nnm _ ppm ppm ppm ppm ---:-.__v Paguate 

tip stream ·5-4-82 <.0.005 .::o.os .!.0.0'01 <.o.oos 0.04 0.0005 <0.005 0.005 0.24 0.03 0.01 (0.005 0.05 . 
F.io :~oquino I . I 

rpstreae 5-3-82 (0.005 <o.os (0.001 (0. 005 0.01 <(0.0005 .(0.005 0.007 0.02 0.003 (0.01 (0.005 <.0.05 

Rio Pagu2.te Above 5-3-82 <.0.005 (0.05 (0.001 Lo.oos <0.01 (0.0005 <o.oos 0.014 0.03 0.007 0.01 (0.005 <o.os 
'"-e r:o,.,f" •ence 
Rio Moquino Above 
the Confluence 5-3-82 <.0. 005 (0.05 (0.001 (0.005 (0.01 /o.ooos (0.005 0.007 0.02 0.002 (0.01 (0.005 (0.05 

Rio Paguate 
5-3-82 <.O .005 {0. 05 (0.001 <o.o5 Ford Crossing <0.005 0.05 (0.0005 (0.005 0.006 0.15 0.033 (0.01 (.0.005 

.. 
Pa:uate Reservoir 5-4-82 <( 0.005 (0.05 (0. 001 (0.005 0.04 (0.0005 (0.005 0.007 0.37 0.038 (0.01 (0.005 <o. OS 

' 
J2.d.pile /14 5-4-82 (0.005 (0.05 (0.001 ( 0.005 (0.01 (0.0005 (0.005 0.005 • 0.06 (0.01 

--
0.001 (.0.005 (0.05 

-, Ja:kpile New Sho~ 5-4-82 (0.005 (0.05 (0.001 (0.005 { 0.01 <'.0. 0005 (0.005 0.006 0.05 0.001 (0.01 w.oos <o.os I 

j 
1 5-3-82 <o. oos . 

Jackrile Old Shop 
(0.05 l.O. 001 (.0.005 (0.01 (0.0005 0.035 0.005 0.01 0.46 VO.Ol -(0.005 (0.05 

---~----- ----·-·-- -------- ~··--- ·- --~~ ~---··------~-~~---__,..,.~--.....,,-...~....,..._, .... ., _ _,..~~~-=~-"~'""~-~-_,....-..- -- . 
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FOR THE MONTH OF: June, 1982 

I I 
- - - .+ K+ Ca++ ++ - ·sio2 

Mn++ 

I DESCRIPTION DATE 
TDS Cond HC0

3 
Cl so

4 
Na Mg No3 F. 

pH ppm umhos ppm ppm ppm ppm . ppm ppm· ppm ppm ppm ppm ppm 

r-·'"' Paguate I 6-1-82 
·-

trea;:t 8.3 675 700 327 9.5 173 39 5.4 84 35 1.5 0.53. 49 0.02 
-
Rio ~~oquino 
1.::-'strean 

6-1-82 8.3 1706 1820 329 14 900 171 8.1 168 113 2.4 0.73 26 <..o.oos 

Rio Paguate Above 
the Confluence 6-1-82 8.3 1865 2030 254 16.1 1092 190 9.2 176 125 1.9 0.78 43 0.005 

Rio :·foquino Above 
the Confluence 6-1-82 8.3 633 800 251 10 209 52 5.9 64 39 1.6 0.44 45 z. 0.005 

Rio Paguate I 
Ford Crossing 6-1-82 8.4. 1636 2030 285 16.7 889 169 8.0 149 117 l. 70 0. 71 31 0.010 . 

I 

Paguate Reservoir 6-1-82 7. 8 2242 2200 . 261 30 .1326 242 16.5 225 138 2.10 0.70 0.94 0.02 
I 

Jac:kpile ff4 6-8-82 8.6 1024 1060 359 18 341 . 297 1.6 3.9 0.6 1.5 1.1 11 (0.05 

Jacknile Ne1o1-~Sho1'0 
6-1-82 8.3 1616 1700 415 26.i 688 460 2.7 20 1.3 1.7 1.4 20 0.031 

I 

Jackpile Old Shop 6-1-82 7.7 3973 2650 264 102 2422 S80 9.7 32S 221 48 0.8 18 0.017 

DATE As Ba Cd Cr Pb Hg. Se Cu Fe Zn Mo Ni v 
nnm nnm nnm nnm nnm · nnm nnm nnm nnm. ppm ppm ppm ppm· 

r-. .... ·J Paguate 
Upstream 6-1-82 <::o.oos <::o.os (0. 0'01 .(0.005 (.0.01 <.o.ooos .(O. OS 0~004 0.01 0.006 (0.01 .,(0.005 .(0.05 . 
Rio Hoquino 
Upstrean 6-1-82 LO.OOS (0.05 <.o. 001 L_o.oos <o.o1 Zo.OOOS < 0.005 o.o'o8 0.014 0.004 <o.o1 o.oos <(.0.05 

Rio Paguate Above 6-1-82 LO.OOS (0.05 £..0.001 <.0.005 (0.01 
t;,p \:0"1fl11E'UCP 

(0.0005 (0.005 0.004 0.03 0.010 (...0.01 <.O. 005 .(0.05 

Rio Moquino Above 
the Confluence 6-1-82 L.O.OOS (0.05 <:.o.oo1 .(0.005 <.o.o1 (0 .ooos .(.0.005 0.003 0.02 0.006 (0.01 .::..0.005 (.0. OS 

Rio Paguate 
Ford Crossing 6-1-82 <O .OOS (O.OS .(0.001 <.o.oo5 <.o .01 '0 .ooos <.0.005 0.004 0.02· 0.004 (.0.01 L.O. 005 (O.OS 

I -· 
Paguate Reservoir 6-1-82 LO.OOS 0.06 <..0.001 <o.oos (b. 01 .(0.0005 <.o. oos 0.009 0.05 0.006 (0.01 <.0.005 <.o.os 

Jackpile f/.4 6-8-82 LO.OOS (0.05 <0.001 <.o.oos (0.01 '---0.0005 (O.bOS o,.oo6 0.05 0.005 J<:-0.01 .(o.oos (0.05. 

J~ckpile New Shop 16-1-82 .(0.005 <o.os z0.001 <.o.oos (0.01 0.0006 <. 0.005 0.002 0.027 0.006 <o.01 <.o.oos IL.o.os 

6-1-82j.::..o. oos · 1 (O.OOS 
I 

(O.OS L.0.001 <._O .. o1 fo.ooos 0.014 o.oos 0.01 0.49 : 4).01 i._O.OOS f-0 .OS 
JAckpile Old Shop I 

---~~ - ~---------·---~·----·- ---
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LOCATION OF 
GROUND \\'ATER MOt~ITORING STATIONS 

FEET 
2000 0 2000 ' 4000 

~ t_::J ® Monitoring Site 
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JACKPILE - AIR SAMPLING SURVEY 

~ECOND QUARTER, 1982 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ugm/M3_ .J.ICi/m1x10-15 ,UCi/m1x10-15 pCi/m1x10-15 ,UCi/m1xl0-15 

1. Dump F 4/82 15.71 4.50 0.52 0.63 13.61 
5/8'2 16.58 0.79 1.16 0.53 7.36 
6/82 27.00 6.20 0.45 1.07 26.20 

2. Mine Vent 4/82 13.46 2.07 0.10 0.34 36.54 
5/82 17.23 2.52 1. 70 1.36 52.42 
6/82 24.64 3.72 0.10 0.97 39.61 

3. West Gate 4/82 16.19 0.48 0.29 0.38 12.38 
5/82 17.80 1.07 1.15 0.34 43.90 
6/82 31.22 3.75 0.22 0.97 25.36 

4. Well 114 4/82 15.38 2.07 0.10 0.24 9.13 
5/82 10.34 1.82 0.89 1.33 56.65 
6/82 21.20 4.03 0.17 0.52 23.56 
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JACKPILE-AMBIENT RADON SURVEY 

SECOND QUARTER, 1982 

Rn-222 
LOCATION DATE pCi/L 

1. Dump F 4/82 1.50 
5/82 1.56 
6/82 1.56 

2. Mine Vent 4/82 1.77 
5/82 1.84 
6/82 1.81 

3. Well 114 4/82 2.07 
5/82 2.04 
6/82 1.97 

4. Westgate 4/82 0.95 
5/82 0.80 
6/82 0.32 
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LOCATIOt~ OF 
AIR QUALITY MOf"ITORING STATIONS 

FHT 
2000 4000 

Monl!orin11 Site 
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ANACONDA Minerals Ct- .my 

),_),)l 

May 5, 1982 
ALBUQUERQUE DISTRICT MINING 

Mr. Dale C. Jones 
District Mining Supervisor 
Minerals Management Service 
500 Gold Avenue, S.W. 
Federal Building, Room 116 
Albuquerque, N.M. 87102 

Dear Mr. Jones: 

~\ck RECEIVED r1t 
&t \;)MAY 1, 2 ~ £Y Jro" 

'iJIINE~AlS MANAdfMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

The following information is being submitted in accor
dance with the Jackpile-Paguate Minesite Sampling 
Program for the First Quarter of 1982. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

/!It/& 
M~de A. Stirland, Manager 
Environment, Health & Safety 

mls 
Enclosures 
cc: R. D. Lynn 

D. L. Roberts 
C. E. Sanchez 
File 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the 
four locations specified by Marc Nelson. They are 
collected about three meters above the ground on GF/A 
Glass Microfibre filter paper, using an RAC Heavy-duty 
Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air 
sampling locations specified by Marc Nelson. The samples 
are monitored by the use of the Model RGM-2 Radon Gas 
Monitor. Normal data output is printed hourly and a 24-
hour average is printed at the end of a 24-hour period. 
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JACKPILE- WATER RADIOLOGICAL ANALYSIS 

(FIRST QUARTER, 1982) 

Radium-226 pCi/L Uranium-Natural ppm 
DESCRIPTIVE LOCATION January February March January February March 

Rio Paguate Upstream 0.32 0.17 0.58 0.011 0.004 0.010" 

Rio Moquino Upstream 0.02 0.06 0.02 0.008 0.007 0.020 

Rio Paguate Above the Confluence 2.09 0.68 1.71 0.046 0.065 0.017 

Rio Moquino Above the Confluence 2.29 0.38 1. 29 0.073 0.044 0.017 

Rio Paguate Ford Crossing 2.75 0.77 1.16 0.135 0.118 0.074 

Paguate Reservoir 0.63 1.89 0.76 0.250 0.265 0.217 

Jackpile Well 114 0.56 0.76 0.93 0.010 0.005 0.030 

Jackpile New Shop 1.99 1.96 3.61 0.003 0.011 0.010 

Jack pile Old Shop 4.68 2.14 2.62 0.314 0.266 0.277 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 
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FOR THE MONTH OF: Ja.'1uary 1982 

CJESCR !PT I ON 
I
I I TDS I Cond I HCO -, Cl- I so= -1, Na+ II K+~, ~~#-- -~g++~--N03_~-F- 1. s~o-;---- Hn++ .I 1 li 
I DATE pH ppm umhos ppm3 ppm PP~ ppm p.pm ppm ppm ppm ppm ppm ppm I 

?aguate 11 I I I I I I I 1 
· I I I . I I I I c,_o;::rean 111-02-82 8.30 788 550 361 10.5 218 44.4 I 6.5\ 100 ' 45.2 1.0 0.50 14.0 0.10 I 

:=~io Hoquino 
7_;:;strea:n 

co_io 
"::te 

8.45 1606 1QQrl 

I I 
:~--:.2 

~~~~i~~n~~ovei11-14~-8JH- 8 • 43 1----;;-~;-r-1350 I 3;~-~-19.1 11324 I 253 I 12.61 223 I 145 I 1.2 I 0.821- 16.0 r-~~081-1 ?.io 

v,_io Paguate 
ford Crossin<> 

?2guate Reservoir 

JackpiJ.e it4 

r 
1-14-82

1 

1-07-82 

8.28 1557 

8.06 1316 

1150 302 16.2 809 

800 195 19.3 732 

156 10.0 170 91 1.0 0.68 14.0 0.04 

95 17.5 205 50.2 1.0 0.62 8.8 0.02 

6.4 0.67 2.7 1.4 12.0 0.01 11-07-821 8.681 1019 I 900 I 366 I 15.6 I 329. ·I. 294 I 2.4 I 

J 2 cl.:nile New ShoJ 1-07-~2 8 · 09 1541 1500 380 26.1 l 659 -~--4::1- ~· 18.8 1.45 2.4 I 1.5 1 13.0 I 0.02 j I 
J.:;.ckpile Old Shopl\1-14-82 7.91 3850 3350 244 99.0 I 2369 I 504 I 15.0 I 336 224 56.0 I 0.79 I 18.0 0.01 I \ \ 

As 
ppm 

?:.io Paguate 
T_7;;strear;:t 11-07-82 /.(0.005 

?_io Hoquino 
?Strean 1-02-821(0.005 

?.io Peguate AboveiJ 1 _14-82I<o.oos 
-~~:::. rryr,-~="1na.nr-p 1 

?.io Moquino Abovell 
~~a Confluence 1-14-82/(0.005 

?io Paguate jl 1 
?ord Crossing 11-14-82 1 (0. 005 

~aguate Reservoi~~1-07-82i<o.oos 
Jac1·.pile if4 111-07-82/<::0.005 

Ba 
ppm 

(O. OS 

(0.05 

t.. 0.05 

(0.05 

{_0.05 

Cd 
ppm 

,( 0. 001 

1(0.001 

(0.001 

(0.001 

<(0.001 

Cr 
ppm 

~0.005 

( 0. 005 

( 0. 005 

t..o.oos 

.<o.oos 

/o.o5 I (0.001 I .(o.oo5 

(0.05 I (0.001 I <:.0.005 

Jackpile New Sho~\1-07-821(0.005 I (0.05 o. oog 1 t...o. oos 

Pb 
ppm 

Hg 
PPm 

Se 
Pi-'ffi 

Cu 
ppm 

I 

Fe 
ppm 

o.o1 lfo.oooslt..o.oo5 I o.oo4 I o.o2 

0.01 ILO.OOOS i(O.OOS! 0.004 I 0.01 

o.o1 1Lo.ooo5 1 <.o.oqs 1 o.oo3 1 o.o1 

I 
o.o2 l<o.ooos I <o.oo5 I o.oo4 I o.o1 

o.o1 l<o.ooo5 1 <-o.oo5 1 o.oo4 1 o.o1 

o.o1 1<o.ooo5 I< o.oo5 o .004 I 0.03 

o.o2 I(O.ooo5 1 t...o.oos 0.003 0.05 

o.o1 1zo.ooo5 I (o.oo5 0.003 0.04 

I 

Zn 
ppm 

Mo 
ppm 

0.004 1(0.01 

0.005 1,:0.01 

0.004 1(0.01 

I 

0.002 1(0.01 

0.005 1(0.01 

I o.oo4 (0.01 

0.003 <.0.01 

0.010 L.,'J.01 

Ni 
ppm 

v 
ppm 

~0.005 )L0.05 

(0.005 1(0.0" 

I 
(0.005 1(.0.05 

< 0.005 1(_0.05 

(0.005 1<.0.05 

<.o.oos lco.o5 

I 
<O.OOS k_O.OS 

- . (0.005 <::.0.05 

:.~cl:?i2:_:_ _ _2l_i _ _§h9JJI:-l~~!~_j~~~s_. _l_~o.~J r._o. o~~--'-~~o_sj_~o.:__ko~~-o_o~~ ~-2~---~ ~~~-o~_J_o_~~~--- ]_=:_59 _ _1:~~~1-- J.(o.oos jco.os 
·----

\ 

I 
I 
1 

I 
I 
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-----------------------------------------------~------------------------~--------

QESCRIPTiON 

Paguate 
".:ps::ream 

;'.io Noquino 
::~streaw 

II DATE 

12-04-82 

2-04-82 

.-.lo Paguate Abovejl 
::he Confluence I 2-04-82 

c<.lO 

-.::;-..e 
Xoquino Abovell 2-ll-82 
Co;cfluence 

:=:io Paguate 
2-11-82 Ford Crossino 

Pa:;ua::e Reservoir\12-04-82 

~ackpile lf4 2-04-82 

pH 

8.21 

8.34 

8.55 

8.24 

8.02 

8.38 

TDS 
ppm 

706 

1806 

2111 

692 

1395 

1752 

8.64 I 998 

Cond 
urnhos 

420 

1150 

1310 

520 

1050 

1200 

900 

HC0
3 

ppm 

309 

326 

280 

280 

268 

259 

378 

Cl I 504 
ppm ppm 

9.0 I 207 

16.21 981 

. 17:91 1249 

10.01 227 

14.01 755 

20.01.1000. 

14.5 304 

+ 
Na 
ppm 

33.6 

170 

210 

42 

124 

163 

291 

K+ 

ppm 

5.1 

9.1 

I Ca++ 
1 ppm 
I 

96 

1 183 

8.4 1 193 

5. 2 il 80 

5.4 135 

11.3 195 

1.9 5.4 

I 

I 

Mg++ 

ppm 

42.7 I 
117 

151 

45.8 

93. 

0.013 

0.53 

N03 
ppm 

1.0 

.0.80 

0.50 

0.40 

0.51 

0.54 

0.50 

F 
ppm 

0.40 

0.59 

0.70 

0.40 

0.49 1 

0.55 

1.2 

FOR THE MONTH OF: February, 1932 

Si02 
ppm 

35.0 

18.0 

13.0 

30.0 

18.0 

12.0 

\

+i-
~in ' 

ppm 

I o .099 I 
_j_ 

0.012 I I I r--,-- ~ 

I 0.14_ I __ l_ I 
1~~~029 1 r 

I I 

0.042 

0.013 

I 
o.oo8 I 

-.JacKD 0.54 I 1.3 15.0 I 0.020 15 

Jackpile Old Sho~J 2-04-82\ 7.81 
" 

?,io Paguate 
t'pstream. 

?io Moquino 
:.~strea~ 

As 
nom 

2-04-821•0.005 
I 
'2-04-82I<o.oo5 

?.io Pagua::e Above11 2-04-82 I LQ. 005 
-··r:- ('f""\.-..c1,e_nr"P 

".io ~!oquino Abovell 
tz:a Confluance /\2-11-82 i <0. 005 

3918 

Ba 
__])_])_ffi 

i L. 0.05 

L..0.05 

(0.05 

<. 0.05 

3300 

Cd 
DPffi 

LO.OOl 

.(0.001 

ZO.OOl 

i.O.OOl 

248 

Cr 
ppm 

( 0. 005 

(0.005 

(0.005 

'-. 0.005 

105 2447 

Pb Hg 
PDID PDID 

485 

Se 
PPm 

< 0.01 IL0.0005 I"- 0.005 

L 0.01 IL0.0005 !L 0.005 

<- 0.01 lc.o.ooo5\,:,o.oo5 
I 

ll.5 

Cu 
npm 

0.002 

0.001 

a. 004 1 

<. 0.01 1(0.0005 \(0.005 1<.0.001 

347 

Fe 
ppm-

0.02 

0.01 

0.01 

0.02 

232 

Zn 
ppm 

0.016 

O.Oll 

0.010 

0.008 

10.0 

Mo 
ppm 

LO.Ol 

<O.Ol 

<'0.01 

(0.01 

0.65 

Ni 
ppm 

8.1 

v 
ppm 

L 0.005 1<:0.05 

<::;o.oo5 L,o.o5 

( 0.005 k0.05 

(0.005 l.z0.05 

0.024 

?io Paguate 
Ford Crossing \2-11-82\<-o.oo5 lzo.o5 iLo.oo1 I <-o.oo5 I LO.Ol l(o.ooo5IL..o.oo5 0.006 I 0.01 0.008 l<.o.01 (0.005 \L0.05 

"3guate Reservoir!!2-04-82j(0.005 I (0.05 1(0.001 I.. 0.005 LO.Ol \<0.0005 I <.0.005 j(_0.001 I 0.03 I 0.011 I<._O.Ol I (0.005 1<0.05 I I 
Jc.c'c:pile 114 112-04-821 <0.005 \.(0.05 1<.0.001 (.0.005 t._O.Ol j<.o.ooo5l.::o.oo5\<.o.o01 I o.o9 I o.Ol8 \<-o.o1 \(o.oos j<:o.o5 I I 
Ja~kpile New Sho~I2-04-82I~0.005 (0.05 <'0.001 < 0. 005 ( 0.01 izo.ooo5l Lo.oo5 I 0.001 I o.o4 I o.o1o \<.o.Ol j <(o.oo5 \<.o.o5 \ I 
-~rk::l~_0_~j-~n-~!!2-~~~J~~~j_zo~~-Fo·~J-~~-Oo5 J.~~J{o~;oo~-~~~-~-J-o~-~~~]-~--~-~]-~~-~~J"~-~o~--~-~o~~~-~{~---o~~--1_ _____ / ____ _ 

------ - -~----.-. --------· ---- -----~- -------· ---------------

I I + I 

I 
[ 

I 
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. 
~ 

'J::SCRiPTION ~DATE 
Paguate 

·~~~stream 
I' ,]3-08-82 

?~io Hoquino 
~-~~,s::rearn 

li 3-01-82 

?.io 
:he 

Paguate Above\ I 
Co~fluence I 3-01-82 

r::e 
;.1oouino Above\\ 
Confluence 3-04-82 

?~io 

?~i.o Paguate 
?'):-d c~ossin':)' 

i 
\1 3-01-82 

?aguate Reservoi~~ 3-04-82 

Jzckpile 1!4 3-01-82 

. .7"~:-::kTJi 1e 7'~ew ShoPII3-01-82 

.J;:.ckpile Old Shopll 3-04-82 

II 

pH 

8.13 

8.30 

,8.42 

8.31 

8.10 

8.02 

8.50 

8.00 

8.07 

As 
PDffi 

?~io ?cguate 
1 .. :?stream I 3-08-821<0.005 

~io ~oquino 

~-?Strea~ 

I 
! 3-01-821(0.005 

.-r.::::. r:n...,-F1 '1or.....c...e._ 

:..io Pe.g::ate Aboveli 3 _ 01 _821 <o. 005 

TDS 
ppm 

667 

1722 

1740 

737 . 

1629 

1732 

1026 

1566 

4005 

Ba 
DPffi 

0.06 

<( 0. OS 

(0.05 

I 

Cond 
umhos 

800 

1200 

1350 

1000 

llOO 

1400 

950 

1450 

3300 

Cd 
ppm 

.(0.001 

< 0. 001 

1(0.001 

HC03- I 
ppm ~ 

329 I 
309 

253 

317 

312 

276 

378 

Cl 
ppm 

9.9 

15.0 

20.5 

1LO 

16.5 

23.5 

25.5 

so4 
ppm 

159 

932 

987 

227 

868 

. 961 

315 

+ 
N<: 
ppm 

33.0 

155 

156 

41.6 

140 

162 

j. 294 

.... 
K' 

ppm 

4.9 

7.8 

7.9 

5.3 

7.7 

11.2 

1.4 

I 

++ 
Ca 
ppm 

93 

201 

1 202 

I 
I 9o 

180 

196 

6.1 

677 390 26.5 444 1 3.1 
I 

1 18.0 

251 

Cr 
ppm 

< 0.005 

ll2 2472 490 

Pb Hg Se 
PPffi PPm ppm 

( 0.01 1<'0.0005 I< 0.005 I 
.(O.oo5j <. o.o1 I<O.ooo5 1 <o.oo5 

(O.oosl< o.o1 jzo.ooosl<o.oos' 

10.4 

Cu 
ppm 

I 370.0 

Fe 
ppm. 

0.006 I 0.03 

0.004 0.02 

I 
0.003 I o.o1 

FOR THE MONTH OF: E<".zch, 1922 

Hg++ 

ppm 

34.5 

97 

llO 

I N03 
ppm 

1.4 

.2.8 

1.9 
I 

F 
ppm 

0.81 

0.62 

0.62 

'I Si02 
ppm 

36.0 

30.0 

24.0 

41.5 1.4 I 1.6 36.0 

I 
1 101 1.5 

99 1.5 

l. 30 1.9. 

1 2.70 2.0 

238.0 58.d 

Zn I Mo 
ppm 1 ppm 

0.009 1.(0.01 

0.003 1(0.01 

0.003 i(0.01 

0.81 25.0 

0.81 17.0 

1.6 13.0 

0.90 116.0 

I o. 77 13.0 

Ni I v 
ppm ppm 

I 
<:.0.005 1<0.05 

I 
<-0.005 j<.O.OS 

I 
zo.oo5 1(0.05 

I ++ I 1 ~n 
:Ppm 

~--·--, 
I . 
l l . l 

0.074 

0.006 

0.015 

0.019 

O.Oll 

I 
1 o.o6o 

l 0.009 

0.016 

0.010 

I I 
I I t 

I I 
' I 

I 
\ 

I I 
I I 

I i 
I I -I___ ---

r
-----r ------~ 

I I 

I I 

I 
I , 

I 
I 
I I 

?.:.o l·1oquino Above! I· . I . I / I I 
the Confluence 13-04-82 <:o.oo5 <o.os (0.001 (o.oos <..O.ooos (o.oos 0.002 iL02 (0.01 izo.oos (0.05 I . 
i~~/~~~:~~ng 13-01-82 <0.005 j (0.05 (0.001 I <.o.oos lco.ooos/ < o.oos I ~.oos 0.02 o.oo2 I 0.02 j t._o.oos (0.05 I I 
~a~uate Reservoitl 3-04-82I<D.005 0.22 i(o.oOl 1 (o.oos 0.01 !LO.OOOS I (0.005 i 0.003 

.:"iickpile #4 
113-01-821 (0. 005 0.14 1<.0.001 j ~0.005 t._ o.o1 J<_o.ooos\· <.o.oos 1 o.oo6 

I · 1 

I' I 
hc:',cpile ~ew Shopil3-01-82j(0.005 I 0.07 I (0.001 I L.O.OOS 

i < 0.01 1<.0.0005 j<O.OOS I 0.004 

':c~?~~~-?~d __ Sho_rli.~~-~4~~~J -(o · oos I o .15 I <.o. 001 1 <.0. oos 
--~T~-~~~~...0.--~----- --·• ~--- --

• I J I I . (.0.01 1<:_0.0005 0.23 0.003 
---~--¥---~--~~,-- ____ , ____ --~·-· -- ---- ---· 

0.03 

0.08 

0.09 

0.01 

o. o13 I< o. o1 <.0.005 k:O.OS 

0.009 I 0.02 I <:_0.005 1<0.05 
I 
I ' I 0.008 1(0.01 I .:,0.005 \.:_0.05 

1.08 ! 0.02 r <..0.005 Lo.os ,I I 
·-- --.. ·- ·- '-------1.~·~-··-·-·~L--···-·----·-----~ 

I I I , 
I I 

! j 

l --- I 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 I 4000 

t:Lt:tt: 1 .. • : = • Monitoring Site 
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/ 
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~· 
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./·· 
,...,..,. 

-
{ _,....,. _ ... 
···;··-· .. -··· 

__ ... - ... ._, .. / 

Monitoring Site 

SURFACE WATER MONITORING STATIONS 
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JACKPILE - AIR SAMPLING SURVEY 

FIRST QUARTER, 1982 

TOTAL 
PARTICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ).lgm/M3 pCi/m1x10-15 pCi/m1x10-15 pCi/m1x10-15 pCi/m1x10-15 

1. Dump F 1/82 22.50 6.73 4.28 0.67 34.44 
2/82 23.37 8.34 1.10 1.32 31.49 
3/82 22.50 0.83 1.06 2.56 10.93 

2. Mine Vent 1/82 10.30 4.39 0.48 0.84 24.10 
2/82 2. 92 3.66 0.28 0.60 12.96 
3/82 10.30 5.54 0.30 0.12 38.38 

3. West Gate 1/82 19.30 10.13 1.20 1.60 33.00 
2/82 19.81 9.68 0.45 2.56 39.74 
3/82 19.30 2.70 0.10 1.10 21.57 

4. Well 114 1/82 19.40 7.13 1.59 1.59 31.84 
2/82 17.89 5.37 1.09 0.82 28.57 
3/82 19.40 6. 77 0.35 0.10 18.30 
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JACKPILE-AMBIENT RADON SURVEY 

FIRST QUARTER, 1982 

Rn-222 
LOCATION DATE pCi/L 

1. Dump F 1/82 2.09 
2/82 2.21 
3/82 1. 79 

2. Mine Vent 1/82 1.46 
2/82 1.46 
3/82 1.44 

3. Well /J4 1/82 2.52 
2/82 2.40 
3/82 2.24 

4. Westgate 1/82 1.15 
2/82 1.17 
3/82 1.01 
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LOCATION OF 
AIR QUALITY MONITORING STATI S 

FEET 
2000 0 2000 4000 

t::::t1:ttj j ::w::::;:j Monitoring Site 
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{:I' VI 

MINERALS 
0Gppei 
New Menico 
P.O. Box 638 

New Mexico 87020 
505/!:l'/'6-221 'l 

February 12, 1982 

Mr. Dale Jones 
District Mining Supervisor 
UNITED STATES DEPARTMENT OF INTERIOR 
GEOLOGICAL SURVEY 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Sir: 

The following information is being submitted in accordance with 
the Jackpile-Paguate Minesite Reclamation Sampling Program for the Fourth 
Quarter of 1981. 

1. Radiological Analysis of Ground and Surface Water. 

Enclosures 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program •. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

Meade A. Stirland, Manager 
ENVIRONMENT, HEALTH & SAFETY 



350002385

AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the four 

locations specified by Marc Nelson. They are collected about three 

meters above the ground on GF/A Glass Microfibre filter paper, using 

an RAC Heavy-duty Sampler. 

AMBIENT RAOON STUDY 

Radon-222 is monitored continuously at each of the air sampling 

locations specified by Marc Nelson. The samples are monitored by the 

use of the Model RGM-2 Radon Gas Monitor. Normal data output is printed 

hourly and a 24 hour average is printed at the end of a 24 hour period. 



350002386

JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(FOURTH QUARTER, 1981) 

DESCRIPTIVE LOCATION Radium-226 pCi/L Uranium-Natural ppm 
October November December October November December 

Rio Paguate Upstre~n 0.06 0.16 0.28 0.015 0.004 0.007 

Rio Moquino Upstream 0.36 0.04 0.20 0.013 0.007 0.006 

Rio Paguate Above the Confluence 0.51 0.46 0.32 0.115 0.084 0.056 

Rio Moquino Above the Confluence 0.36 0.48 0.65 0.049 0.041 0.056 

Rio Paguate Ford Crossing 0.88 1.52 0.50 0.230 0.183 0.164 

Paguate Reservoir 0.55 0.58 0.05 0.120 0.119 0.141 

Jackpile Well #4 0.12 0.80 0.54 0.003 0.013 0.006 

Jackpile New Shop 1.95 3.03 1.50 0.004 0.005 0.010 

Jackpile Old Shop 4.02 4.22 2. 75 . 0.214 0.195 0.246 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 



350002387

'-..._ 

I ~ATE -TDS Cond HC0
3 DESCRIPTION pH I - ppm umhos ppm 

Rio Paguate 
110-8-81. L?strea!!l 8.2 811 890 353 

Rio :·!oquino 
110-8-81 uostrean 8.3 1919 2030 268 

Rio Paguate Above 
the Confluence 10-8-81 8.2- 1066 1140 305 
Rio :~ioquino Above 

110-8-81 the Confl~1ence 8.3 2054 2150 290 

Rio Paguate 
F0rd Crossing 10-8-81 8.2 2148 2230; 280 

Paguate Reservoir 10-8-81 7.9 934 1020 130 

Jack?ile ;14 110-8-81 8.4 1037 1220 373 

Jar]rpflP ~>ew Shop 10-8-81 8.2 1583 1930 414 

Jackpile Old Shop 110-8-81 -8.1 I 3932 4000 268 

As Ba Cd Cr 
nom nnm nom nom 

Rio Paguate 
[?stream 10-8-81 <.005 <.05 < .001 < .005 
1:j o !-loquino 
crstre:1n 10-8-81 <.005 <.05 < .001 < .005 

Rio Paguate Above 
'=h<> Cnni'l• onr-e 10-8-81 <.005 <.05 < .001 < .005 
Rio ~oquino Abov~ 

< .005 th'l Confluence 10-8-81 <.005 <.05 < .001 
Rio Paguate 
Ford Crossing .10-8-81 <.005 <.05 < .001 < .005 

Paguate Reservoir 110-8-81 <.005 <.05 < .001 < .005 

Jackpile ii4 10-8-81 <.005 <.05 < .001 <' .005 

Jackpile New ShoJ 10-8-81 <.005 <.05 < .001 < .005 
! 
I 

T.,ckpile Old Shop[fl0-8-81 <.005 _<.05_ ~Q.Ol_ ~- .005 

-Cl 
ppm 

13.1 

17.0 

16.0 

18.2 

30.0 

THE ANACONDA MINERALS COMPANY 
New Mexico Operations 

- + + ·++. 
504 Na K Ca 
ppm ppm ppm ppm . . 

248 42 ' 6.5 97 

1105 186 11.0 214 

460 73 7.6 139 -
1153 216 10.3 230 

1235 218 10.2 247 

20.7 . 511 63 7.8 164 

18.0 324 297 1.4 5 

28.0 654 461 2.9 18 

107 .o 2439 496 10.6 356 

Pb Hg Se Cu Fe 
nom nom onm PPm PPm. 

< .01 <0.0005 <0.005 o.oo4 0.017 

< .01 <0.0005 <0.005 0.005 0.031 

I 
< .01 <0.0005 <0.005! 0.009 0.043 

< .01 <0.0005 0.0061 0.004 0.013 

< .01 <0.0005 0.10 0.003 0.023 .. 
< .01 <0.0005 <0.005 0.005 0.019 

i 
< .01 <.o.ooo5 <0.005: 0.004 • 0.064 

I 
< .01 <0.0005 <0.005J o.oo3 0.018 

i 
< .01 <0.0005 _().28 _l_O.OO•L 0.031 

--------------

FOR THE MONTH OF: cg;pBER 1981 

Mg++ -
K'l"H" I I N03 F Si02 

ppm ppm ppm ppm ppru . • 

49.0 0.45 0.47 27 <.005 

116.0. 0.55 0.76 16 <.005 

64.0 0.31 0.58 27 <.005 
I 

120.0 0.34 0.76 12 0.010 
' 

125.0 .·0.48 0.76 14 0.012 

35.3 0.26 0.57 6 <.005 

0.5 0.51 1.30 10 0.011 

1..4 0.59 1.30 12 0.017 

214.0 37.00 0.73 7 ·0 .022 

Zn Mo Ni v 
ppm ppm ppm ppm 

0.002 <0.01 0.005 <0.05 -

0.005 <0.01 0.005 <0.05 

0.006 <0.01 0.005 <0.05 

0.003 <0.01 ~<-o oo5 <0.05 

0.005 <0.01 0.005 <0.05 

0.006 <0.01 r-0.005 <0.05 

0.004 <0.01 0.005 <0.05 

0.027 <0.01 0.005 <0.05 

1.47 <0.01 1!-o.oos <0.05 I 
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'---..____ 

II ~ATE . 

-TDS Cond Hco
3 D~SCR!PTION pH ppm umhos ppm 

-Rio Paguate I Upstrea:::t 11-4-8 8.2 725 I 790 331 
Rio ::oquino 
Cost reAm 11-4-81 8.1 1902 1900 290 
Rio Pagucte Above 
the Confluence 11-4-81 "8.2 874 910 341 

Rio ~·i.cqui:1o Above I 

the Co"lfluence 11-4-81 8.1 2173 2200 292 
Rio ?ag"..late 
Ford Crossin<> 11-4-81 8.1' 1978 2000 .324 

Pasu~te Regervoir I 111-4-81 8.1 957 1020 138 

Jackpile i!4 111-1-81 8.3 1048 1800 353 

Jack<>ilP !\ev Sho 11-4-81 8.2 1588 1790 390 

Jackpile Old Shop lu-4-81 8.0 3990 3890 256 

As Ba Cd Cr 
ppm ppm ppm ppm 

Rio Paguate 
liu-4-81 ·upstream <0.005 <0.05 <0.001 <0.005 

Rio 'loquino 1
111-4-81 Upstrean <0.005 <0.05 <0.001 <0.005 

Rio Paguate Above 
11-4-81 <0.005 <0.001 <0.005 ~l,o r0nf1 ,onrp <0.05 

Rio Moquino Above I 

the Confluence ln-4-81 <0.005 <0.05 <0.001 <0.005 
Rio Paguate 
Ford Crossing ll-4-81 <0.005 <0.05 <0.001 <0.005 

Paguate Reservoir 11-4-81 <0.005 <0.05 <0.001 <0.005 

Jack.?i.le 1/4 11-1-81 (().005 <0.05 <0.001 <0.005 

Jackrile !\ew Shop 11-4-81 <0.005 <0.05 <0.001 <0.005 
.,, i 

.. --~;~ hckr_ile Old Sj-.:(lrbl-4-S_!_l_~o .005 <0.05··· <0.001 ~OO?_ 

-Cl 
ppm· 

10.0 

15.5 

11.5 

18.1 

20.2 

10.3 

17.7 

26.7 

105.0 

Pb 
ppm 

<.01 

< .01 

< .01 

< .01 

< .01 

0.02 

< .01 

< .01 

_ .. /~ 

THE ANACONDA MINERALS COMP~~ 
New Mexico Operations 

- + I + Ca++ 504 Na K 
ppm ppm ppm ppm 

195 39 7.3 96 
I 

1077 200 13.1 193 

289 60 7.3 115 

1258 225 11.6 ' 230 

1097 210 11.2 203 

531 65 9.7 165 

365 . 300 1.6 6 

687 453 3.1 21 

2439 516 12.6 386 

Hg Se Cu Fe 
·ppm ppm ppm ppm 

<0.0005 <0.005 0.004 0.23 

<0.0005 <0.005 0.005 0.03 

<0.0005 <0.005 0.003 0.04 

0.0007 <0.005 0.002 0.04 

<0.0005 <0.005 0.003 3.12 

·-· 
<0.0005 <0.005 0~005 0.08 

0.0011 <0.005 0.002 0.02 

<0.0005 <0.005 0.003 0.16 

'-.. ~ _.Q1_ [<g_.Q()Q~ 0.14 0.003 0.05 

FOR THE MONTH OF: NOVEMBER 1981 

Mg++ - Mn+t-

l 
N03 F SiOz 

ppm . J?Pm ppm ppm ppm 

I 

42.7 0.58 0.37 32.0 <.005 

~ 
111.0 0.74 0.62 15.0 <.005 

48.0 0.47 0.48 27.0 <.005 I 

135.0 0.50 0.76 13.0 0.04 

107.0 • 0.94 0.63 17.0 0.03 

35.8 0.52 0.60 3.4 <.005 

0.6 0.79 1.10 7.3 0.01 

1.6 0.81 1.20 12.0 0.02 

·-205 .0 53.00 0.57. 8.1 0.02 

Zn Mo Ni v 
ppm ppm ppm ppm 

' 
0.003 <0.05 <0 .005 <0.05 

0.005 <0.05 O.Oll <0.05 

0.003 <0.05 <0.005 
( 

<0.05 

0.005 <0.05 <0.005 <0.05 

0.003 <0.05 <0.005 <0.05 

0.010 <0.05 0.013 <0.05 

0.004 <0.05 <0.005 <0.05 

0.030 <0.05 <0.005 <0.05 

1.500 <0.05 <0.005 <0.05 

-··--·----
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'~ 

THE ANACONDA HINERALS COMPANY 
New Mexico Operations 

FOR THE MONTH OF: DECE.'1BER 1981 

i' . I I . I - - I - "+ + -l+ ++ - (', - ~-- -~-, l I ~::c:r--.,p~!ON ,: DA"""" H TDS Cond HC0
3 

Cl so4 Na K Ca Mg No3 r F SiOz ~In 
--- ~n. 1 1 !I ~c . P ppm umhos ppm ppm· ppm ppm ppm ppm ppm • ppm ppm l,PPI;l 

1 

pp!!l ~ \ ~ 
>''.::J ~a"u•~e i• • I I I I I j I I I I I I ~ 
i.i;s:~e~m-~ 1!12-9-81 8.0 822 865 1 351 1 11.5 255 45 5.9 I 99 53.5 0.33 1 0.40 29.2 .• 055 , I 
Rio Noquino 
Upst::-e~m 

'I 
1112-9-81 

~:...:. ?~:-..:ate Above!!- · 

8.1 1614 1690 326 13.8 841 143 9.3 174 104.0 0.52 0.58 16.9 .006 

{L43 22.5 .076 the Confl'-'e"-ce -~~12-9-81j 8.2 I 1017 1070 361 12.8 385 69 5.4 115 68.0 0~33 
. lJ • ,. il .I I -+---+---+-1 -. -+--'----l--!-1--+-------+-~, ---+, Rto noquJ.r.o .~;:;c•:e;l I I 

the Codh:e::ce il 12-9-81, 8.1 2455 2430 409 18.5 1369 255. 9.4 240 152.0 0.33 0.74 12.4 ! 1 
?~io ?agua:e 
f:>rd Cro~si:1g 

,, 
ji 12-9-81 

. I I . I 
P;,gu<o<te :\eservoJ.rl 12-9-81 

.. .
1 

.. • il I 
_, .. ckp1 e if.; ;, 12-9-81! 

'I 

Tack?i.le Nev ShoL'Ii12-9-811 

Jackpile Old Shop!i 12-9-81 

Rio Pagt:ate 
Urst:-eam 

R1o Moquino 
Upst:-eaT: 

'· p I •I 

1: I d 12-9-81 

I! I 
1112-9-81! 

Rio f'a·?.,ua:e _!~:.ove 11 · l
tbc:. C-::-;fl'l"n"~ . Jl ~-9-81j 

8.0 2123 2190 

8.0 I 1008 I 1100 

8 .3 I 1021 I 1320 

8.3 I 1567 I 1870 

8.1 ! 3998 I 3990 

As I Ba I Cd 
rrQm__ ppm ppm 

<.005 <.05· I <.061 

<.005 ! <.OS I <.001 
I • 

<.005 <.05 1<.001 

Rio Moquino A~ovel\ I 
the. Confh:~!'.ce il 12-9-81/ <.005 I <.OS <.001 

tl. io Pa~u.~:e 'I I I 
fn~d ·:::r:,,sing 112-9-81 <.005 <.OS <.001 

?a_g:•Ja:e "'eservoirij 12-9-81,. <.005 I <.05 <.001 

• '· ' 1 '·I !i . I 005 J.lc,.pde .. ,. ii 12-9-81 <. <.05 <.001 

<.05 <.001 

351 

146 

366 

348 

251 

Cr 
DDffi 

<.005 

<.005 

<.005 

<.005 

<.005 

<.005 

<.005 

<.005 

19.5 

12.1 

16.2 

25.5 

100.0 

Pb 
PPm 

1178 

562 

338 

681 

2480 

Hg 
·ppm 

226 

68 

. 290 

458 

510 

Se 
ppm 

I 

9.3 

12.3 

1.7 

3.8 

11.1 

Cu 
_m)_ID 

<.01 <.0005 <.oos 1 <.001 

<.005 
! . 
I <.001 <.01 <.0005 

<.01 <.0005 <.005 0.004 

<.01 <.0005 <.005 0.002 

<.01 <.0005 <.005 <.001 

. <.01 <.0005 <.005 <.001 

<.01 I <.0005 I <.005 <.001 

<.01 I < .ooos I < .oos 0.003 

196 

167 

5 

17 

364 

Fe 
_E)!!l. 

.03~ 

.02 

.02 

.03 

.02 

.03 

.06 

.0.5 

141.0 

38.7 

55.0 

1.3 

l36.0 

Zn 
ppm 

0.002 

0.003 

0.003 

0.004 

0.003 

0.003 

0.005 

0.014 

.P.52 

0.33 

0.52 

2.10 

43.00 

I Mo 

ppm 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

0.64 

0.50 

jl.10 

1.20 

0.64 

Ni 
ppm 

<~005 

<.005 

<.005 

<.005 

<.005 

<.005 

<.005 

<.005 

14.7 

2.7 

10.1 

12.3 

11.3 

v 
pp!!l 

<.05 

<.os· 

<.05 

<.05 

<.05 

<.05 

<.05 

<.05 

.113 

.007 

.009 

I .027 

.016 _I 

I 

I 
I 
l 
+ I 

J 

'· ckC'iCe nu s:.)l ~}__-_9_::~811_~<:~~?--' <.O? __ !<.:.~l_1i:Q_Q_?___j~Q!_L~!QQ_02.__LQ_,2l_j___5_.00lJ_.g_?'- __ L_,_rr._L <.O'!J <.005 LL_L_j ___ L_~_j 
-~~.~-·~-----·--·--·· -~---~=--~-~~ .----~~-
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LOCATION OF 
GROUND WATER ITORING STATIONS 

FEET 
2000 0 2000 I 4000 

~tt~~t= Monitoring Site 



350002391

Paguate 
·=-·Vill~ge 

; I •, 

_,.-.... ... 

___., 

........... ....-··· 

Lease Boundary 

\.. . 

UINO UPSTREAM 

I . . 

'

;· 

RIO ~OQUINO ABOVE CONFLUENCE 

_...·· 
RIO PAGUATE 

FORD CROSSING 
(DOWNSTREAM) 

.. -._ .o:ilJ.o ... , c 
. . ~Nr0111 

/"'"''' ..:>-. ··~4s 

.. 
/ 

MINING/AREA ....... / . r 
) i 

/ 

. • .. H 
/.. - ... 

. /···"' 

LOCATION OF 

... 
....-···.,....-

/""' ,. ... 
.. ...... 

-
./ .......... 

/ _,..,.·· -··· 
~.).·-···-··· 

.-···-... ......_, .. / 

Monitoring Site 

SURFACE WATER MONITORING STATIONS 



350002392

JACKPILE - AIR SAMPLING SURVEY 

FOURI'H QUARI'ER, 1981 

TOTAL 
PARI'ICULATE U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE pgrnjM3 .uCi/rnlxl0-15 .uCi/rnlxl0-15 uCi/rnlxl0-15 .uCi/rnlxl0-15 -

1. Dump F 10/81 16.9 2.48 1.58 1.70 17.54 
11/81 19.7 0.75 1.26 1.26 33.96 
12/81 15.0 2.38 0.81 0.92 34.59 

2. Mine Vent 10/81 10.8 0.09 0.33 0.85 14.22 
11/81 19.3 0.06 0.06 0.15 34.59 
12/81 11.3 2.17 0.18 0.81 28.05 

3. West Gate 10/81 19.0 0.62 0.26 1.24 36.08 
11/81 23.7 1.64 0.31 0.61 29.74 
12/81 25.3 2.14 0.35 0.90 37.50 

4. Well #4 10/81 24.2 1.89 0.79 1.69 13.76 
11/81 39.9 1.93 0.83 1.00 31.49 
12/81 29.2 0.71 0.43 1.38 29.05 
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JACKPILE-AMBIENT RACON SURVEY 

FOURTH QUARTER, 1981 

Rn-222 
LOCATION DATE pCi/1 

l. DumpF 10/81 2.11 
ll/81 2.70 
12/81 2.70 

2. Mine Vent 10/81 1.94 
ll/81 2.19 
12/81 2.22 

3. Well #4 10/81 2.41 
ll/81· 2.78 
12/81 2.72 

4. Westgate 10/81 1.13 
ll/81 1.25 
12/81 1.24 
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LOCATION OF 
AIR QUALITY ONITO lNG IONS 

FEET 
2000 0 2000 4000 

t:::t1::i I I c= Monitoring Site 
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AtOOI1tllfmm.tr mm:nmtnr rm~t~ 
p~r~~,,~!f~> 

,~,~V~J '[ '~ :1982 

0,$, bL({i(lh!tOR!L $JtlRMEY 
N.BllOOU~£.\NfW ~ November 13, 1981 -

Mr. John Andrews 
United States Department of the Interior 
Geological Survey 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Mr. Andrews: 

Pursuant to your request, attached please find 

an evaluation of air particulate samples taken 

at the four permanent stations at the Jackpile-

Paguate mine site. 

If additional information or clarification is 

required, please advise. 

Sincerely, 

W. E. Gray, Ch rman 
Anaconda EIS T 

WEG/cc 
Attach. 
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JACKPILE - AIR SAMPLING SURVEY 

TOTAL PARTICULATE IN ugm/m3 

DUMP WEST WELL 

DATE F MINE VENT GATE 114 ---

4-79 0.333 0.076 0.823 0.158 

5-79 0.513 0.060 0.540 0.397 

6-79 0.487 0.086 0. 932 ' 0.961 

7-79 0.544 0.031 0.066 0.044 

8-79 0.826 0.272 0.640 0.033 

9-79 0.825 0.062 0.119 0.057 

10-79 1. 710 0.180 0.947 0.635 

11-79 0.023 0.068 NS 0.300 

12-79 1. 725 0.149 0.104 o. 715 

1-80 0.033 0.168 0.085 0.191 

2-80 0.116 0.167 0.032 0.276 

3-80 0.042 0.079 0.020 0.020 

4-80 0.909 0.038 0.357 0.407 

5-80 0.482 0.217 0.321 0.246 

6-80 0.983 NS 1.012 0.639 

7-80 0.719 NS 0.790 0.498 

8-80 0.497 0.564 0.571 0.601 

9-80 0.302 0.319 0.554 0.440 

10-80 0.492 0.621 0.722 o. 718 

11-80 NS 0.157 0.360 0.591 

12-80 NS NS 0.537 0.330 

1-81 0.291 0.376 0.820 0.069 

2-81 0.020 0.047 0.147 0.024 

3-81 0.017 0.018 0.021 0.023 

4-81 0.276 0.223 0.489 0.379 

5-81 o. 477 0.464 0.490 0.380 

6-81 0.197 0.231 0.537 0.028 

NS - indicates No Sample ,CJ' 
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') 

" ...... 

State of New Mexico 
Environmental Improvement Board 
Crown Building, P. 0. Box 968 
Santa Fe, New Mexico 87503 

EIB/AQ£R: . .ZOl-
(Supercedes EIB/AQC Regulation 
201 dated April 19, 1974) 

R.ECE\VED 

!979 OEC -7 P~ 2: ~6 
I 

AIR QUALITY CONTROL REGULATION 201 

201. AHBIENT AIR QUALITY STANDARDS --

A. The maximum allowable GOncentrations of total suspended 
particulate in the ambient air are as follows: 

MAXIMUM CONCENTRATION 

1. 24 - hour average 150 llgfm3 

2. 7 - day average 110 1Jg/m3 

3. 30 - day average 90 1-lg 

4. Annual geometric mean 60 llg/m3 

B. When one or more of the following elements are present in the 
total suspended partipulate, the maximum allowable concentrations of the 
elements involved, b;{sed on a thirty-day average, are as follows: 

MAXIMUM CONCENTRATION 

1. Beryllitim 0.01::1Jg/m3 

2. Asbestos 0.01 1Jg/m3 

3. Heavy metals (total combined) · 10 ~g/m3 

C. The maximum allowable concentrations of the following air 
contaminants in the ambient air are as follows: 

1. Sulfur dioxide 

(a) 24 - hour average 
(b) Annual arithmetic average 

2. Hydrogen sulfide 

MAXIHUM CONCENTRATION 

0.10 ppm 
0.02 ppm 

(a) For the state, except the Pecos-Permian Basin Intra-state 
Air Quality Control Region (1-hour average, not to be exceeded more than 
once per year) 

0.010 ppm 

. EIB/AQ-GR' ·20J. - 1 -
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ANACONDA Copper Comp.:. J 

December 8, 1981 

Mr. John Andrews 
UNITED STATES DEPARTMENT OF THE INTERIOR 
Geological Survey 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Mr. Andrews 

Anaconda correspondence dated November 13, 1981 to your 

office incorrectly reported results of the Jackpile

Paguate air sampling survey data due to a decimal point 

error . Attached p 1 ease f i n d a summary of the corrected 

data. 

If additional clarification is required, please advise. 

W. E. Gray, Ch irman 
Anaconda EIS Team 

WEG/cc 

AlBUQUERQUE DISTRICT MINING 

ncc'=a\rco~ nlf~t= ~1n::~ t-.~-'"" 

DEC 1 0 198'1 

U.S. GEOLOGICAL SURVEY 
ALBUQUERQUE, NEW MEXICO 

A.f1.CO.·G170 
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JACKPILE - AIR SA~PLING SURVEY 
·TOTAL PAI(I'lCLJLATE IN Jlgm/m3 

DUMP \VEST HELL 
DATE F MINE VENT GATE 114 

4-79 33.3 7.6 82.3 15.8 

5-79 51.3 6.0 54.0 39.7 

6-79 48.7 8.6 93.2 96.1 

7-79 54.4 3.1 6.6 4.4 

8-79 82.6 27.2 64.0 3.3 

9-79 82.5 6.2 11.9 5.7 

10-79 171.0 18.0 94.7 63.6 

11-79 2.3 6.8 NS 30.0 

12-79 172.5 14.9 10.4 71.5 

1-80 3.3 16.8 8.5 19.1 

2-80 11.6 16.7 3.2 27.6 

3-80 4.2 7.9 2.0 2.0 

4-80 90.9 3.8 35.7 40.7 

5-80 48.2 21.7 32.1 24.6 

6-80 98.3 NS 101.2 63.9 

7-80 71.9 NS 79.0 49.8 

8-80 49.7 56.4 57.1 60.1 

9-80 30.2 31.9 55.4 44.0 

10-80 49.2 62.1 72.2 71.8 

11-80 NS 15.7 36.0 59.1 

12-80 NS NS 53.7 33.0 

1-81 29.1 37.6 82.0 6.9 

2-81 2.0 4.7 14.7 2.4 

3-81 1.7 1.8 2.1 2.3 

4-81 27.6 22.3 48.9 37.9 

5-81 47.7 46.4 49.0 38.0 

6-81 19.7 23.1 53.7 2.8 

NS- Indicates No Sample 
7 Day Average - Maximum Concentration 110 pg/m3 
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JACKPIU~- t\!1\ S:\'ll'LT:\l~ SURVEY 

· TOTAL PAl{ i'lCllLATE lN jlgm/m3 

DUMP WEST WELL 
DATE F MINE VENT GATE 114 ---

4-79 33.3 7.6 82.3 15.8 

5-79 51.3 6.0 54.0 39.7 

6-79 48.7 8.6 93.2 96.1 

7-79 54.4 3.1 6.6 4.4 

8-79 82.6 27.2 64.0 3.3 

9-79 82.5 6.2 11.9 5.7 

10-79 171.0 18.0 94.7 63.6 

11-79 2.3 6.8 NS 30.0 

12-79 172.5 14.9 10.4 71.5 

1-80 3.3 16.8 8.5 19.1 

2-80 11.6 16.7 3.2 27.6 

3-80 4.2 7.9 2.0 2.0 

4-80 90.9 3.8 35.7 40.7 

5-80 48.2 21.7 32.1 24.6 

6-80 98.3 NS 101.2 63.9 

7-80 71.9 NS 79.0 49.8 

8-80 49.7 56.4 57.1 60.1 

9-80 30.2 31.9 55.4 44.0 

10-80 49.2 62.1 72.2 71.8 

11-80 NS 15.7 36.0 59.1 

12-80 NS NS 53.7 33.0 

1-81 29.1 37.6 82.0 6.9 

2-81 2.0 4.7 14.7 2.4 

3-81 1.7 1.8 2.1 2.3 

4-81 27.6 22.3 48.9 37.9 

5-81 47.7 46.4 49.0 38.0 

6-81 19.7 23.1 53.7 2.8 

NS- Indicates No Sample 
7 Day Average - Maximum Concentration llO pg/m3 
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JACKPILE - AIR SA'-1PLlNG SURVEY 
·TOTAL P/\1\'1' lCULATE IN pgm/m3 

DUMP WEST WELL 
DATE F MINE VENT GATE 1/4 

4-79 33.3 7.6 82.3 15.8 

5-79 51.3 6.0 54.0 39.7 

6-79 48.7 8.6 93.2 96.1 

7-79 54.4 3.1 6.6 4.4 

8-79 82.6 27.2 64.0 3.3 

9-79 82.5 6.2 11.9 5.7 

10-79 171.0 18.0 94.7 63.6 

11-79 2.3 6.8 NS 30.0 

12-79 172.5 14.9 10.4 71.5 

1-80 3.3 16.8 8.5 19.1 

2-80 11.6 16.7 3.2 27.6 

3-80 4.2 7.9 2.0 2.0 

4-80 90.9 3.8 35.7 40.7 

5-80 48.2 21.7 32.1 24.6 

6-80 98.3 NS 101.2 63.9 

7-80 71.9 NS 79.0 49.8 

8-80 49.7 56.4 57.1 60.1 

9-80 30.2 31.9 55.4 44.0 

10-80 49.2 62.1 72.2 71.8 

11-80 NS 15.7 36.0 59.1 

12-80 NS NS 53.7 33.0 

1-81 29.1 37.6 82.0 6.9 

2-81 2.0 4.7 14.7 2.4 

3-81 1.7 1.8 2.1 2.3 

4-81 27.6 22.3 48.9 37.9 

5-81 47.7 46.4 49.0 38.0 

6-81 19.7 23.1 53.7 2.8 

NS- Indicates No Sample 
7 Day Average - Maximum Concentration llO pg/m3 
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New Mexico 87020 
505/816·2211 

December 2, 1981 

Al~UQUERQUE DISTRICT M!Np>l'\; 
~~ RECI:fVf:D t~ 
/\Y \\Ire 0 9 198'1 c~ 

Mr. Dale Jones 
~f ct\~ , 
~'- U.S. GEQl}JGICAL SURVEY 

District Mining Supervisor ALBUQUERQUE, NEW MEXICO 
UNITED STATES DEPARTMENT OF INTERIOR 
GEOLOGICAL SURVEY 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Sir: 

The following information is being submitted in accordance with 
the Jackpile-Paguate Minesite Reclamation Sampling Program for the Third 
Quarter of 1981. 

jls 

Enclosures 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

\ .~~I.CL{{Jt 1~-\:_~x C~t-t+-/"1 
~ ade A. Stirland, Manager 
E IRONMENT, HEALTH & SAFETY 

ANACONDA Copper C@mpany is a Division of The ANACONDA Company 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the four 

locations specified by Marc Nelson. They are collected about three 

meters above the ground on GF/A Glass Microfibre filter paper, using 

an RAC Heavy-duty Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air sampling 

locations specified by Marc Nelson. The samples are monitored by the 

use of the Model RGM-2 Radon Gas Monitor. Normal data output is printed 

hourly and a 24 hour average is printed at the end of a 24 hour period. 



350002408

JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(THIRD QUARTER, 1981) 

Radium-226 pCi/L Uranium-Natural ppm 
DESCRIPTIVE LOCATION July August September July August September 

Rio Paguate Upstream 0.32 0.23 0.27 0.013 0.003 0.002 

Rio Moquino Upstream 0.60 0.40 0.29 0.012 0.014 0.009 

Rio Paguate Above the Confluence 0.72 1.87 1. 79 0.140 0.138 0.050 

Rio Moquino Above the Confluence 1.15 1.05 2.34 0.073 0.053 0.138 

Rio Paguate Ford Crossing 1.36 1.28 1.18 0.285 0.318 0.292 

Paguate Reservoir 1.99 o. 71 0.81 0.196 0.110 0.061 

Jackpile We11 114 0.18 0.19 0.06 0.004 0.002 0.001 

Jackpile New Shop 2.45 1.50 2.80 0.005 0.003 0.001 

Jack pile Old Shop 3.35 4.93 2.20 0.293 0.228 0.215 

Mouth of Oak Canyon Wash * * * * * * 

* No sample because the Mouth of Oak Canyon Wash was dry. 



350002409

,· . .,., 

II ~ATE I 
I Cond -TDS Hco

3 D:::SC?.IPTION pH ppm umhos ppm 

II . I I 
;-=;. ?aguate 

-'"2~0 17-14-81 7.9 888 890 341 ·-
;.~o :·:{.;quino 

... r?s:~e~~ 7-14-81 8.1 2062 1960 244 
t:.io ;: c.;uat~ Abovelr 
t:C,e Confluence 17-14-81 8.1 1032 1040 280 

?:.o :;0c;_uino Above I 
t:-:e C0~fl•Jence 7-14-81 7.9 1685 1700 195 
?..:·;) ?eg:.:.ate I 

7-14-811 
I 

Fo:rd Cr~ssing 8.1 1805 1730 244 

Fag•nte F.eservoirll7-14-81 7.7 1655 1580 103 
I· ' 

J ac~pile {!l:. I 7-14-81 8.4 1011 1160 353 

Ja-k,..,il"' !'ew ShoJ 7-14-81 8.4 1580 1770 378 

Jackpi1e Old Shop 17-14-81 3.2 3893 3350 256 

As Ba Cd Cr 
tmm PPm PPm PPm -

Ri~ ~aguate 

L~streao 7-14-31 <.005 <0.05" <.001 <.005 
Rio }:oquino 

I 

0;--s:r~a::t 7-14-81 <.005 (0.05 <.001 <.005 

F.io Pao;uate Above! 
thP L"'1"1 !e.J'H'O 7-14-81 <.005 <0.05 <.001 (.005 
Rio ~1oquino .!.bovel 
the Confluence 7-14-81 <.005 <0.05 <.001 (.005 
Ric Paguate 
Ford Crossing 7-14-81 <.005 <0.05 <.001 <.005 

P~;~ate Reservoir 7-14-81 <.005 . <0.05 <.001 (.005 

Jac~:.?ile #4 7-14-31 <.005 (0.05 <.001 <.005 

Jackrile New Shop ~7-14-81J <.005 <0-05 <.001 <.005 

_!~:~_h Old Shop I <o.os 7-14-81 <.COS <.001 <.CQ5 
-

-Cl 
ppm 

14 

I 16 

16 

16 

18 

11 

18 

26 

120 

Pb 
ppm 

0.02 

0.02 

0.02 

0.02 . 

0.02 

0.02 

0.02 

0.02 

0.03 

ANACONDA COPPER COMPANY 
NEW MEXICO OPERATION 

- + 

I 
K+ I Ca++ so

4 
Na 

ppm ppm ppm ppm 

306 47.3 7 1?0 

1235 190 12 232 

462 71 8 128 

1016 167 10 184 

1056 166 10 208 

. 1069 97 12 289 

325 . 294 1 I 4 

674 468 2.69 11 

2402 543 9 281 

Hg Se I Cu Fe 
·porn PPm PPm ppm. 

<.0005 <.005 0.003 0.007 

<.0005 <.005 0.003 0.013 

<.0005 <.005 0.002 0.010 

<.0005 <.005 0.003 0.011 

<.0005 <.005 0.004 0.018 
... 

<.0005 <.005 1 0.004 0.006 
I 

(.0005 <.005 0.003 0.025 

<.0005 <.005 '0.003 0.014 

<-0005 0.22 0.006 0.010 

";· _, 

/l 
FOR THE MONTH OF: July, 1981 

++ -
I~ 

,Mn~ 1 I Mg N03 SiOz 
I ppm . :ppm ppm ppm 

I I 
' ·~ I I I 
I 

Sl O.R <0.1 33 <.005 ' 
! I 131 0.7 <0.1 21 <.005 I 

I '. 

I 64 0.9 <0.1 22 <.005 

93 1.7 <0.1 8 <.005 I I 
101 • 0.9 (0.1 9 <.005 

68 4.0 <0.1 8 <.005 

0.2 0.7 <0.1 9 0.006 

,. 
i 
I 

3 3 <0.1 15 0.016 

-246 28. <0.1· 8.1 0.014 

Zn Mo Ni v i 
ppm ppm ppm ppm ·--

0.00? <O .01 <.005 (0.05 

0.017 <0.01 <•005 <0.05 I 
l 

0.004- <0.01 <.005 <0.05 

0.002 <0.01 <.005 (0.05 

0.007 <0.01 <.005 <0.05 

0.011 (0.01 <.005 (0.05 

0.003 <0.01 <.005 <0.05 
. l 

0.055 ' (0.01 <.005 <0.05 

}. 31.0 <O.Ol <.005 <0.05 i I 
i 

brownm
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~ 
'& 

,, 

ACONDA CO~PER COMPANY 
.......... ~ ............. ::!: ~-~-

'I . - - - + K+ ·++. M<>++ - \() ++ 

I 
TDS Cond HC0

3 
Cl 504 Na Ca N03 SiOz Mn 

D::SCRiPTION I DATE . pH 0 

ppm umhos ppm ppm ppm ppm ppm ppm ppm ppm p-pl!V ppm ppm . . 
,I 

Rio t:aguate 
. ' .. 

t'pstre2= 8-03-81 8.2 900 1030 336 14 312 47 8 128 53 0.7 <0.1 28 <.005 

?~::o ~<oq uino 
I 8-o3-81 

I 
C';:1st!:"e2r::J 8.2 1984 2150 200 17 1234 191 11 204 125 0.7 <0.1 18 <.005 
Rio ~a.g:2te Above( 

I 

::he ~.-onrluence j 8-03-81 8.3 1200 1280 285 17 585 91 6 130 83 1.0 <0.1 25. (.005 

Rio Moquino Above I 

the Conflue!i.ce 8-03-81 8.3 2258 2360 231 19 1408 227 11 214 145 0.9 <0.1 24 <.005 I 

t~i·.) ?ageate I I <.005 For,-: Crossing I s-o3-81 8.3 2098 2250 295 21 1217 211 10 204 132 .. .6 <0.1 23 I 

!I I I I 
Paguate Reservoir' 8-13-81 8.1 909 1630 122 9 529 68 7 136 35 2 <O.l 7 <.005 

Jack;:-ile :.if+ 8-03-81 8.4 991 I 1200 353 17 312 . 287 1 4 0.5 0.7 (0.1 8 .009 

I 
8-83-81. 8.4 1564 1940 346 26 664 483 i 3 13 1.4 0.7 <0.1 12 .025 Ja-~~f1P New Shoo 

I I . 291 I I I i J~ckpile Old Shop 8-03-81 -8.3 3875 3950 256 105 2414 501 1 255 4'9 (0.1 6 .014 

I' 
As I Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v I 
DDm nom PPm ppm ppm ppm npm ppm ppm ppm ppm ppm ppm -

<:oo1 I I RiJ Paguate 
Tjpstreai!l ·8-03-SI <.005 <O.OS <.005 <.01 (.0005 <.005 0.032 0.16 0.006 0.02 . <.005 <O.OS - I 
: .. io ~~~quino 

<.005 I 
I 

I r;':::trea:!! 8-03-8' 0.06 (.001 <.005 <.01 (.0005 (.005 0.007 0.05 0.004 <0.01 (.005 (0.05 

Rio Paguate Above 8-03-8~ <.oos I <o.os <.oos I -~o f:'Jn=l, ~'"',....P <.001 <.01 <.0005 <.005 0.008 0.05 0.004 0.02 <.005 <O.OS 
Rio }~equine Above 
:he C::r..fluer..ce 8-03-8 <.005 <0.05 <.001 <.005 <.01 <.0005 <.005 0.010 0.04 0.004 <0.01 <.005 <0.05 
Ei.o ?agu2-ce 

8-13-8,1 I :o:-i C:-ossing - <.005 <0.05 <.001 (.005 (.01 (.0005 <.005 0.006 0.03 0.007 <O.Ol (.005 <0.05 
I 

<0.05 I -· 
Paguate Reservoir., 8-03-8 <.005 <.001 I <.005 <.01 <.0005 <.005 0.007 0.06 0.010 <0.01 <.005 I <0.05 

I I Ja(:~pile if4 II 8-03-s' <.005 <O.OS i <.001 <.005 <.01 <.0005 <.005 0.007. 0.05 0.010 <0.01 <.005 <0.05 I 

I 
i 

• . . • N S' II <.0005 <.005 0.021 l 
~acKplle 'ew nop 8-03-BJ <.005 0.06 <.001 <.005 <.01 0.12 o. 150 0.01 <.005 <0.05 i i I -

II I 
]__ _____ , J?.c:.:;•il.c Ole Shoro!l 3-03-s:!l <.005 <o.o5 1 <.DOl <.005 (,01 <.0005 0.33 0.005 0.03 1.580 0.01 <.005 <O.OS I - -- . .!---~-----. -
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DESCRIPTION ·1 ~ATE pH 

Rio Paguate 

II 0 -09-3,1 l'Fst:-ea::t 3.1 
1

19-09-81 
Rio ~:::>quino 

L7r"strea::::t 8.0 
Rio Paguate Above!! 
t~e Confluence 9-09-81 8.1 

Rio Xcq~ino Above I the Co:1fluence 9-09-31 8. 0 . 
Rio Paguate II 
Ford Crossin~ jl 9-09-31 8.0 

~II Paguate Reservoir 9-09-81 7.7 

.... TackiJile !14 '19-09-81 8.2 

,Ta.cl:;rd 1"' Ke-..r Sho,.., \\9-09-81 8.1 . 
I 

Jackpile Old Shopi 9-09-81 8.0 

I 
As 
PD!U 

RiO Paguate 
t.:pst::-ean 9-09-81 <.005 
Rio ~~oquino lj 
1:;:-streal!l 9-09-81 <.005 

Rio Paguate Above 
9-09-81 (.005 iho rl"'\~;lponr:P 

Rio };oquino Above 
19-09-81 th~ Confluence <.005 

Rio Pa,;uate 
Ford Crossing 9-09-81 <.005 

Pag,Ja t.e Reservoir 9-09-81 <.005 

Jackpile :;4 I I 
1 9-09-811 (. 005 

• ' '1 ,. Sh II I _,ac,.;:p:;, e ,,e·.J • op1 9-09-8li <.005 

I' 
Jackpile Old Shopl/9-09-81 <.005 ~ 

TDS I 1 Cond 
ppm umhos 

_ 313 925 _ 

2597 2700 

932 1080 

2877 3000 

2347 2550 

1426 1910 

1053 1250 

1611 2000 

3933 4100 

Ba Cd 
DPm DPm 

<O.OS <.001 

<0.05 (.001 

<o.o5 <.001 

<0.05 <.001 

I <o.o5 (.001 

<0.05 <.001 

<0.05 <.001 

(0.05 (.001 

<0.05 (.001 

,· 
"' 

-HC0
3 ppm 

331 

224 

287 

283 

302 

139 

375 

400 

265 

Cr 
ppm 

<.005 

(.005 

<.005 

<.005 

(.005 

(.005 

(.005 

<.005 

<.Q05 

-Cl 
ppm 

_12 

18 

15 

21 

22 

9 

17 

26 

100 
Pb 
p_pm 

<0.01 

<O.Ol 

(0.01 

<0.01 

(0.01 

<0.01 

(0.01 

(0.01 

<0~01 

~NACONOA COPPER COMPANY 
NEW MEXiCO OPERATION . 

- .+ K+ ++ 
504 Na Ca 
ppm ppm ppm ppm 

_260 46 n_ 112 

1650 214 12 350 

388 67 7 108 

1795 294 11 313 

1395 200 10 274 

886 79 8 248 

. 334. 316 2 6 . 

' 689 470 3 18 

2433 522 10 352 

Hg Se Cu Fe 
ppnj .RPm PPm _fllffi . 

<.0005 <.005 0.-001 0.010 

(.0005 <.005 0.004 0.012 

<.0005 (.005 0.002 . 0.007 

<.0005 (.005 0.004 0.012 

<.0005 (.005 0.017 0.027 
.. 

<.0005 <.005 0.004 0.012 

I 

<.0005 <.005 0.006 0. 023 ' 
I 

<.0005 <.OdS 0.002 0.043 
I 

<.0005 i (.005 0.002 0.017 

Mg++ 
ppm 

49 

127 

58 

158 

142 

55 

I 
0.67 

2 

201 
Zn 
ppm 

0.004 

0.003 

0.011 

0.003 

0.010 

0.006 

0.005 

0.022 
I 

0.820 I 

-
N03 
ppm 

0.4 

o.s 

0.5 

0.5 

. 0.6 

0.5 

0.6 

0.8 

47 

Mo 
ppm 

<0.01 

(0.01 

<O.Ol 

<0.01 

(0.01 

<0.01 

<0.01 

<O.Ol 

~ 
~ 
~ 
~ 

~--J 
\ . - \ 

\p ' 
PPlll. 

<O.l 

<0.1 

(0.1 

<0.1 

(0.1 

(0.1 

(0.1 

(0.1 

(0.1 

Ni 
ppm 

<.005 

<.005 

<.005 

(.005 

<.005 

<.005 

<.005 

(.005 

<0.01 I <.005 I 

FOR THE MONTH OF: Septecber, 1981 

IMn~ 4 I SiOz 
~pm ppm 

I 

23 <.005 -
24 (.005 

23 <.005 

14 : 0.019 

14 ·0.017 I 

2.4 (.005 

12 0.023 
I . 

11 0.016 I 
9 0.016 I 
v I _ppm· 

\ .. - -
<0.05 

<0.05 I I 
<0.05 

(0.05 

<0.05 

(0.05 

<O.D5 

<0.05 I 
<O.OS I ' 
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.-------------m-----·------===---·----·-·-•--z---------·-•r•-n----

LOCATION OF 
GROUND WATER MONITORING STATIONS 

• Monitoring Silo 
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Paguate 
·:·Vill~ge 
.·I •, 

~ ... 

Approximate Lease Boundary 

I 

'
RIO MOQUINO ABOVE CONFLUENCE 

\ 
! .· .....,· . 

. ·· / 
INING/ AREA ....... / 

. r 
) i 

/ 

RIO PAGUATE 
FORD CROSSING 
(DOWNSTREAM) 

LOCATION OF 

___ .. ,-- ... 

,/ 

,..- ... ,.,.... 
. . ....... 

._,....... -
.r·· 

~· 
.· .. /' 
i ./"· -··· ''')··-···- ... 

..-···-···-·",. .·· .............. 
'"' 

Monitoring Site 

SURFACE WATER MONITORING STATIONS 
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JACKPILE - AIR SAMPLING SURVEY 

THIRD QUARTER, 1981 

TOTAL 
PARTICULATE U-Nat. Ra-226 

LOCATION DATE ;ugm/~_ pCi/mlxl0-15 ;uCi/mlxl0-15 

1. Dump F 7/81 30.0 5.36 1.36 
8/81 20.0 2 .r89 ' ! 0.07 
9/81 17.0 1.63 0.85 

2. Mine Vent 7/81 20.0 2.87 0.40 
8/81 20.0 0.58 1.55 
9/81 17.0 1.00 0.57 

3. West Gate 7/81 8.0 2.76 0.59 
8/81 23.0 1.45 0.25 
9/81 18.0 1.91 ·0. 44 

4. Well //4 7/81 29.0 2.84 0.20 
8/81 26.0 1. 61 1.68 
9/81 19.0 0.53 0.60 

~ 

Th-230 

ALBUQUERQUE DISTRICf MINING 
RECEIV~D 

JAN 2 4.1983 

MINERAlS MANAGEMENT SERVICE 
AlBUQUERQUE, NEW MOOCO 

Pb-210 
.uCi/mlxl0-15 1-.lCi/mlxl0-15 

3.12 31.20 
3.22 35.17 
2.20 37.59 

1.26 21.26 
2.06 3.22 
0.63 33.96 

2.76 5. 92 
1. 77 26.58 
3.12 32.48 

1.82 25.00 
2.21 36~91 

2. 71 22.52 
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JACKPILE-AMBIENT RADON SURVEY 

THIRD QUARTER, 1981 

Rn-222 
LOCATION DATE pCi/1 

1. Dump F 7/81 1.30 
8/81 1.89 
9/81 1.66 

2. Mine Vent 7/81 0.72 
8/81 1.80 
9/81 2.07 

3. Well 1!4 7/81 NS 
8/81 2.67 
9/81 2.30 

4. Westgate 7/81 1.54 
8/81 1.55 
9/81 1.43 
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New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
505/876-2211 

September 8, 1981 

Mr. Ed Sandell 
Deputy Conservation Manager 
UNITED STATES DEPARTMENT OF INTERIOR 
GEOLOGICAL SURVEY 
P.O. Box 26124 
Albuquerque, New Hexico 87125 

Dear Sir: 

The following information is being submitted in accordance with 
the Jackpile-Paguate Minesite Sampling Program for the Second 
Quarter of 1981. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps Showing Ground and Surface Water Sampling Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Honitoring Program. 

6. Map Showing location of Air and Radon Honitoring Stations. 

Sincerely, 

j?#~-h #-~7 
~ Stirland, Manager 
ENVIRONMENT, HEALTH & SAFETY 

jls 

Enclosures 

ANACONDA Copper Company is a Division of The ANACONDA Company 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the four 

locations specified by Marc Nelson. They are collected about three 

meters above the ground on GF/A Glass Microfibre filter paper, using 

an RAC Heavy-duty Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air sampling 

locations specified by Marc Nelson. The samples are monitored by the 

use of the Model RGM-2 Radon Gas Monitor. Normal data output is printed 

hourly and a 24-hour average is printed at the end of a 24-hour period. 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(SECOND QUARTER, 1981) 

Radium-226 pCi/L Uranium-Natural ppm 
DESCRIPTIVE LOCATION April May June April May June 

Rio Paguate Upstream 0.57 0.59 0.46 0.011 0.006 0.013 

Rio Moquino Upstream 0.27 0.22 0.24 0.010 0.008 0.012 

Rio Paguate Above the Confluence 3.46 2.46 12.17 0.032 0.023 0.063 

Rio Moquino Above the Confluence 1.55 0.68 2.87 0.027 0.017 0.041 

Rio Paguate Ford Crossing 3.13 3.81 2.90 0.053 0.058 0.219 

Paguate Reservoir 1.00 1.32 3.01 1.214 0.508 0.396 

Jackpile Well 114 0.50 0.51 1.32 0.015 0.005 0.008 

Jackpile New Shop 3.38 1.94 4.64 0.011 0.007 0.012 

Jack pile Old Shop 4.04 3.19 2.37 0.145 0.272 0.301 
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II ~ATE I 
- -

DESCRIPTION pH 
TDS Cond Hco

3 
Cl 

ppm umhos ppm ppm· 
-F,._,_ ~·agu.ate 

LJr~treao 4-07-81 8.3 462 545 244 7 

Rio :.1oquino 
r::strean 4-07-81 8.0 1417 1650 256 11 
Rio Paguate Above 
:he Confluence 4-07-81 8.2 499 570 258 7 i 

F.io ~-icquino Above 
:he Confl,Jence 14-07-81 8.0 1686 1890 251 13 

Rio Pabuate 
4-07-81 8.1. 1126 1300 275 11 Fo:-d Cr-ossin£ 

I 
Pag~ate Reservoir 4-07-81 7.7 2591 2790 122 44 

Jackpile 1!4 4-07-81 8.3 1021 1240 353 15 

Jac~~ilo ~e~ Shoo 4-07-81 8.4 1546 1890 380 26 

Jackpi1e Old Shop 4-07-81 8.3 1987 2340 283 48 

I DATE As Ba Cd Cr Pb 
nnm nnm nnm uum uum 

Rio Pazuate 
4-07-81 Upstrea:n (0.005 0.0~ <0;001 <0.005 <0.005 

Rio >:oquino 
Upstrean 4-07-81 <0.005 0.10 <0.001 <0.005 <0.005 

Rio Paguate Above! 
. rho rn..,f1 1 onrP 4-07-81 <0.005 0.10 <0.001 <0.005 <0.005 
Rio ~loquino Above 
the Confluence 4-07-81 <0.005 0.10 <0.001 <0.005 <0.005 

Rio Paguate 
Ford Crossing 4-07-81 <0.005 0.10 <0.001 <0.005 <0.005 

Paguate R~servoir 4-07-81 <0.005 0.09 <O.OOl <0.005 <0.005 

Jackpile ii4 4-07-81 <0.005 <0.05 <0.001 <0.005 <0.005 

I 
Jackpile ~ew Shop 4-07-81 <0.005 <O.Q5 <0.001 <0.005 <0.005 

~J~~~ni~e Old~J4-07-8l <0.005 0.06 <0.001 (0.005 <0.005 

ANACONDA COPPER COMPANY 
NEW MEXICO OPERATION 

+ + I* I Mg+r 504 Na K Ca 
I 

ppm ppm ppm ppm I ppm ' 

80 27 4 62 I 22 

I 
775 154 7 124 I 86 

108 32 5 63 23 

I 
966 213 8 124 106 

544 119 6 101 66 

I 
.1699 319 I 2 245 135 

315 . 313 1 4 < 1 

I I 
653 452 I 2 13 i 2 

1057 405 5 92 I·· 68 

Hg Se Cu Fe Zn 
·umn unm nom unm. ppm 

1 <.0005 0.005 o.oo5· 0.310 ! 0.007 

I 

<.0005 <0.005 0.004 0.012 i 0.013 

I 

<.0005 <0.005 0.008 0.013 i 0.010 

<.0005 I <0.005 I I o.oo4 0.012 1 0.180 

I I 

<.0005 <0.005 0.003 0.007 0.006 
... ~ 

<.0005 0.005 0.006 0.018 0.007 

I 
<.0005 <0.005 0.004 0.028 0.006 

<.0005 I <0.005 . 0.004 0.041 0.037 

I 
<.0005 o:oo7 0.007 0.006 i 0.120 

..,) 

/ 

/l 
I ' I 

FOR THE MONTH OF' APRIL 1981 

- LU ~++ I N03 · SiOz 
! pPm ppm ppm 
I 

1.4 0.35 18.0 <0.005 I -
2.2 0.54 9.3 <0.005 

1.2 0.37 17.0 <0.005 

1.2 0.64 8.4 <0.005 

1.5 0.52 12.0 <0.005 . 
1.6 0.35 2.9 <0.005 

2.0 1.15 7.0 0.007 

2.7 1.25 7.4 0.017 l 
11.0 1.05. 5.1 0.007 

Mo Ni v 
ppm ppm ppm .. -

<0.01 <0.005 <0.05 

<0.01 <0.005 <0.05 

<0.01 <0.005 <0.05 

<0.01 <0.005 <0.05 

<0.01 <0.005 <0.05 
I 

<0.01 <0.005 <0.05 

<0.01 <0.005 <0.05 

<0.01 <0.005 <0.05 

<0.01 <0.005 <o.o5 I 

brownm
Text Box
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I 
- -

DATE 
TDS Cond HC0

3 C1 
DESCRIPTION pH ppm umhos ppm ppm 

-,, Paguate 
lipstreao 5-07-81 8.1 656 800 292 6 

Rio :·1oquino 
t:pstrea:n 5-07-81 8.1 1564 1790 258 9 
Rio Paguate Above 
the Confluence 5-07-81 8.2 638 790 263 8 

Rio ~~oquino Above I 

the Confluence 5-07-81 8.2 1814 2010 256 12 

Rio Paguate 
5-07-81 8.1 1546 1750 273 11 Ford Crossing 

Paguate Reservoir 5-07-81 7.6 2469 2950 106 37 

.Jac'-:pile N 5-07-81 8.3 1032 1290 370 13 

.Jackryile New Shoo 5.:..07-31 8.3 1597 2050 358 23 

_:!ackpile Old Shop 5-07-81 8.2 3784 4190 263 89 

DATE As Ba Cd Cr Pb 
PPm PPm ppm ppm ppm 

Rio Paguate 
Upstream 5-07-81 <0.005 (0.05 <0.001 <0.005 O.Oll 

Rio Hoquino 
t:pstreao 5-07-81 (0.005 <0.05 <0.001 <0.005 0.017 

Rio Paguate Above 
rho rn,-, "1 no_nce 5-07-81 (0.005 <0.05 <0.001 (0.005 0.008 

Rio Hoquino Above 
the Confluence 5-07-81 (0.005 <0.05 (0.001 <0.005 0.019 
Rio Paguate 
Ford Crossing 5-07-81 <0.005 <0.05 <0.001 <0.005 0.015 

Paguate Reservoir 5-97-81 <0.005 <0.05 (0.001 <0.005 0.020 

Jackpile li4 5-07-81 <0.005 <0.05 <0.001 <o.oo5 I 0.006 

Jackpi1e New Shop 5-07-81 <0.005 <0.05 <0.001 <0.005 0.012 

I J'lc-kri le Old sn 0 r ls-07-811 <0.005 <0.05 <0.001 <0.005 0.·026 
·-- -~----- -··----·- ~~--------- ~---k---~~.<-. 

ANACONDA CO~PER COMPANY 
NEW MEXICO OPERATION . 

- .+ K+ ++ 
so4 Na Ca 
ppm ppm ppm ppm 

192 37 6 88 

875 180 8 144 

210 44 6 66 

1049 . 228 8 158 

'835 192 8 138 

.1619 360 21 184 

324 . . 306 1 4 

679 485 3 13 . 

2349 550 10 282 

Hg Se Cu Fe 
ppm ppm ppm ppm 

<.0005 <o.op5 0.002 0.006 

<.0005 <0.005 0.002 0.005 

<.0005 <0.005 0.003 0.021 

<.0005 <0.005 I 0.002 0.008 

<.0005 <0.005 0.003 0.017 
_, 

<.0005 <0.005 0.004 0.008 

<.0005 (0.005 0.004 0.018 
I 

<.0005 <0.005 0.002 0.011 

Mg++ 
ppm 

32 

88 

38 

101 

86 

139 

1 

2 

198 

Zn 
ppm 

0.003 

0.033 

0.002 

0.007 

0.005 

0.010 

0.012 

0.018 

<.0005 0.160 o.oo2 o.oo8 1 1.2oo 

---- -

l -I N03 ppm 

I 

<O.l 

0.6 

I (0.1 

0.4 

I 0.6 . 
0.4 

! 0.4 

0.6 

! 
1 40.0 

Mo 
ppm 

<0.01 

! <0.01 
! 
1 <0.01 

<0.01 

<0.01 

<0.01 

<O.Ol 

<0.01 

<0.01 
·-·----...... ~---- -----·-

~ 

FOR THE MONTH OF: 1'1AY 1981 
/l 
I~ Si02 Hn-H-

I pm ppm ppm 

-
0.41 33.4 <0.005 I 
0.54 18.8 (0.005 

0.44 34.7 <0.005 

0.60 22.7 <0.005 

0.62 23.1 <0.005 

0.80 1.8 <0.005 

1.20 9.4 0.007 

1.20 13.3 0.015 

0.68 8.1 0.013 

Ni v I; 

ppm ppm· 

<0.005 (0.05 

(0.005 <0.05 

<0.005 <0.05 

<0.005 (0.05 

<0.005 <0.05 

<0.005 <0.05 

(0.005 <0.0_5 

<0.005 <0.05 

<o.oos <0.05 I I 
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(\ 

ANACONDA COPPER COMPANY-'' 
"~ '~~ 

- - - + K+ ·++. 
Mg++ I N03-

I -; Si02 
Mn'M' 

I 
TDS Cond Hco

3 Cl so4 Na Ca \ p / 
DESCRIPTION DATE pH ppm umhos ppm ppm ppm ppm ppm ppm ppm ppm \ PPJD. ppm ppm . . ·. 7 - -Paguate I 

Upstrea:!l 6-15-81 7.9 1316 1550 292 24 653 97 8.8 160 78 1.1 0.47 25.3 <.005 

Rio }~oquino 
tTnstreao::I 6-15-81 8.2 2538 2850 248 22 1592 320 9.6 160 180 2.9 0.90 12.4 0.005 
Rio Paguate Above 
the Co:1f1uence 6-15-81 7.9 1324 1570 268 25 677 llO 8.8 144 87 1.9. 0.50 20.5 <.005 

?.io l·focuino Above 
the Co~fluence 6-15-81 8.2 2505 2800 292 19 1522 312 9.1 192 155 1.9 0.96 13.7 <.005 

Rio Paguate 
Fo:-d Crossing !6-15-81 8.2 2140 2360 . 305 26 1244 

I 
243 10.2 156 153 •. 1. 9 0.74 15.8 <.005 

Pagu~te Reservoir 6-15-81 7.8 4547 4800 89 105 . 3090 625 45.8 309 279 2.5 1.00 0.2 <.005 

Jackpile //4 6-15-81 8.1 1001 1250 380 15 301 287 3.2 4 1 ·2.3 1.10 5.6 0.007 

·a~knil~ New Shoo 6-15-31 3.2 1585 1930 402 25 671 465 2.7 12 I 2 2.4 1.30 3.3 0.016 

~ckpile Old Shop 6-15-81 8.1 3774 3700 246 109 2323 560 9.3 301 182 4i 0.74 4.3 0.012 

I DATE As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v I 
nnm nom nnm nom nom nnm nnm nnm nnm. ppm ppm ppm ppm 

F.io Paguate li 5-15-81 Dpstreao <.005 <0.05 <.001 <.005 0.02 <.0005 <.005 0.003 0.01 0.004 <0.01 <.005 <0.05 
. 

Rio 1-ioquino 
l~pstrean 6-15-81 <.005 <0.05 <.001 <.005 0.02 <.0005 <.005 0.004 0.05 0.006 <O.Ol .005 <0.05 

Rio Paguate Above 
I o.oo3 •r.c 1':0n"l••PnnP 6-15-81 (.005 <0.05 <.001 <.005 0.02 <.0005 <.005 0.003 0.01 <0.01 <.005 <0.05 

Rio ~:oquino Above 
the Confluence 6-15-81 <.005 <0.05 <.001 <.005 0.02 <.0005 <.005 0.005 0.05 <.001 <0.01 <.005 <0.05 
Rio Paguate 
Ford Crossing 6-15-31 <.005 (0.05 <.001 <.005 0.05 <.0005 <.005 o.o16 0.08 0.038 (0.01 <.005 <0.05 

..• 
Paguate Reservoir 6-15-81 <.005 <0.05 (.001 <.005 0.02 <.0005 <.005 0.003 0.01 Oo004 <0.01 <.005 <0.05 

Jackpile 114 6-15-31 <.005 <0.05 <.001 <.005 0.02 <.0005 <.005 0.004. 0.01 0.004 <0.01 <.005 <0.05 

Jackpi1e New Shop 6-15-81 <.005 <0.05 <.001 <.005 0.02 <.0005 <.005 0.004 0.08 0.062 0.02 <.005 <0.05 

1 

b:-kri~~-d __ Shor 16-15-81_ <.005 (0.05 <.001 <.005 0.02 <. 0005 1 0.11 0.0~-~l.lO <O.Ol <.005 <0.05 I 
------ ------ ·----~-~--- ------------ ---- - -- --- --------- - - ----- ----- ----------- ------
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 I 4000 
~- I =j G Monitoring Site 
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LOCATION OF 
SURFACE WATER MONITORING STATIONS 
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JACKPILE - AIR SAMPLING SURVEY 

SECOND QUARTER, 1981 

Total 
Particulate U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE mg_l_l.f3x_l 0-8 ft.ci/ mlxlo-1~ pei/!lllxl0-15 pci/mlxlo-15 pci/mlxlo-15 

1. Dump F 4/81 2.76 20.08 2.56 2.02 28.30 
5/81 4.77 3.73 2.11 2.96 29.58 
6/81 1.'97 9.70 0.46 2.51 27.40 

2. Mine Vent 4/81 2.23 30.40 1.46 3.12 33.33 
5/81 4.64 2.96 1.48 1.74 53.54 
6/81 2.31 0.85 3.02 2.38 34.76 

3. West Gate 4/81 4.89 10.70 0.84 2.13 20.00 
5/81 4.90 6.67 0.65 0.85 28.10 
6/81 5.37 4.25 1.14 2.57 31.14 

4. Well 114 4/81 3.79 9.39 0.54 0.81 18.24 
5/81 3.80 1. 70 0.68 2. 72 20.41 
6/81 0.28 7.05 0.90 1.28 26.92 
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JACKPILE - AMBIENT RADON SURVEY 

SECOND QUARTER, 1981 

Rn-222 
LOCATION DATE pCi/1 

1. Dump F 4/81 1.67 
5/81 1.65 
6/81 1.42 

2. Mine Vent 4/81 1.52 
5/81 1.19 
6/81 0.82 

3. Well 114 4/81 1. 75 
5/81 1.33 
6/81 1.61 

4. Westgate 4/81 1.69 
5/81 1.63 
6/81 1.59 
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LOCATION OF 
AIR QUALITY MONITORING STATIONS 

FEET 
2000 0 2000 4000 

t:l t:;j t ::1 I j Monitoring Site 
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New Mexico Operations 
P.O. Box 638 
Grants, New Mexico 87020 
505/876-2211 

June 19, 1981 

Mr. Ed Sandell 
Deputy Conservation Manager 
United States Department of Interior 
Geological Survey 
P.O. Box 26124 
Albu~uerquet New Mexico 87125 

Dear Sir: 

The following information is being submitted in 
accordance with the Jackpile-Paguate Minesite 
Reclamation Sampling Program for the period be
tween January 1980 and June 1981. 

1. Surface gamma survey from reclaimed sites 
2. Radiological analysis of reclaimed site soils 

and vegetation 
3. Chemical analysis of reclaimed site soils and 

vegetation 
4. Radon exhalation values from reclaimed sites 
5. Map showing radon exhalation sampling stations 

Sincerely, 

)1,/QL\CQ.e 11 tBiG4c,-ct 
Mea&e A. Stirland, Manager 
ENVIRONMENT, HEALTH & SAFETY 

jls 

Enclosure 

ANACONDA is a Division of The ANACONDA Cmnparoy 

U.S. GEOLOGICAl SURVEY 
ALBUQUERQUE, NEW MEXICO 
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STATISTICAL ANALYSIS 

DUMPS K & L 

All surveyed points from the gamma survey map are used for 
statistical analysis. A population is considered uniform provid
ed the standard deviation is less than thirty-five (35) percent 
of that population. A uniform gamma survey dictates, according 
to our Minesite reclamation Sampling Plan, that the area can be 
sampled for soil and vegetation on 10M2 station per 90,000 M2 
area. However, should an area be smaller than 90,000 M2, it will 
receive the same sampling density. 

Readings in uR/hr 

11 + 11 + 9 + 9 + 11 + 12 + 12 + 10 + 8 + 5 

7 + 8 + 11 + 6 + 4 + 9 + 8 + 8 + 7 + 6 + 

7 + 8 + 6 + 8 + 6 + 7 + 5 + 5 + 4 + 6 + 

5 + 5 + 6 + 5 + 7 + 5 + 4 + 7 + 6 + 5 + 

7 + 6 + 4 + 6 + 7 + 6 + 6 + 4 + 6 + 6 + 

4 + 6 + 6 + 6 + 8 + 7 + 11 + 6 + 5 + 5 + 

5 + 6 + 4 + 6 + 4 + 5 + 4 + 5 + 5 + 5 + 

8 + 9 + 7 + 8 + 7 + 6 + 9 + 8 + 8 

~ 530 
X= N = ~ = 6.71 

2.0 

Uniformity = = .2981 = 29.81% 

X 
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GAMMA SURVEY 

Routine 100 meter measurements in uR/h:r. 

Location; u~ L ~ K Date : 6'd /1:?0 

C/ cz C3 C1 CF c~ C7 CY CCJ Clo 

'RI 9 

'R2 g (o 

(23 7· s to Jf 5 
j 

124 s~-
I 

~ 6 0 6 
1 

I 
(!_!} S7 b -g ~ {o ! 

(Z&j 
! 

;f 9 g 1 

I 

I ., 

Rl " /2 a; 

I I 
! 

l 

I 

I 
I . 

I 
I 

T 

I 
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.' 
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RADIOLOGICAL 

Sample 

Dump F (C4) 

Dump F (C3) 

Dump G (C4) 

THE ANACONDA COPPER COMPANY 
RECLAIMED SITE SOIL 

ANALYSIS 

DATE THORIUM-230 RADIUM-226 
TAKEN pCi/gm pCi/gm 

09-24-80 2.86 1.66 

09-24-80 2.17 2.17 

09-24-80 3.55 0.94 

LEAD-210 URANIUM 
pCi/gm ug/gm 

3.1 2.41 

3.4 5.65 

3.0 5. 8 2 
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THE ANACONDA COPPER COMPANY 
RECLAIMED SITE SOIL 

ANALYSIS 

CHEMICAL 

DATE As Se Mo Pb v Cd Zn 
SAMPLE SITE TAKEN :e:em ppm :epm :e:em J2Pm ppm ppm 

Dump c ( R 9) 01-21-80 <0.10 <0.40 <0.5 <0.5 <0.5 <0.1 0.60 

Dump D ( R 8) 01-17-80 <0.10 <0.40 <0.5 <0.5 <0.5 <0.1 <0.30 

Dump E (R 8) 01-17-80 <0.10 <0.40 <0.5 <0.5 <0.5 <0.1 0.70 

Dump F (C 4) 09-24-80 <0.10 <0.05 <0.1 <0.5 0.6 <0.1 <0.50 

Dump F (C 3) 09-24-80 0.20 <0.05 <0.1 <0.5 <0.5 <0.1 <0.50 

Dump G (C 4) 09-24-80 <0.10 <0.05 0.2 <0.5 <0.5 <0.1 0.70 
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THE ANACONDA COPPER COMPANY 
RECLAIMED SITE VEGETATION 

ANALYSIS 

RADIOLOGICAL - Dumps C,D,E,G 

DATE THORIUM-230 RADIUM-226 LEAD-210 URANIUM 
SAMPLE TAKEN pCi/gm pCi/gm pCi/gm ug/gm 

Dump c ( R 9) 09-24-80 1.17 1.15 3.2 7.13 

Dump D ( R 8) 09-24-80 0.56 0.39 2.0 4.71 

Dump E ( R 8) 09-24-80 2.56 1.14 3.2 5.37 

Dump G (C 4) 09-24-80 0.84 1.02 3.2 2.89 
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THE ANACONDA COPPER COMPANY 
RECLAIMED SITE VEGETATION 

ANALYSIS 

RADIOLOGICAL - DUMP F - This Dump was selected for individual species 
analysis. 

SAMPLE 

Stickleaf 

Fourwing 
saltbush 

Red Three Awn 

Alkali Sacaton 

Annual Forbs 

Blue Grama 

Weeping Lovegrass 

DATE 
TAKEN 

09-24-80 

09-24-80 

09-24-80 

09-24-80 

09-24-80 

09-24-80 

09-24-80 

Crested Wheatgrass 09-24-80 

THORIUM-230 
pCi/gm 

2.52 

0.72 

0.50 

1.84 

0.85 

1.75 

0.28 

1. 73 

RADIUM-226 
pCi/gm · 

1. 26 

0.30 

0.56 

1.32 

0.79 

1. 70 

0.58 

0.94 

LEAD-210 
pCi/gm 

4.7 

1.4 

3.4 

5.0 

2.0 

3.5 

4.0 

3.7 

URANIUM 
ugm/gm 

4.52 

2.70 

9.79 

4.82 

2.98 

3.41 

10.21 

4.03 
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THE ANACONDA COPPER COMPANY 
RECLAIMED SITE VEGETATION 

ANALYSIS 

CHEMICAL - Dump C,D,E,G 

DATE As Se Mo Pb v Cd Zn 
SAMPLE SITE TAKEN ppm :e:em ppm :e:em :e:em p:em p:em 

Dump c (R 9) 9-24-80 0.3 0.07 0.7 <0.5 0.9 <0.1 32.0 

Dump D ( R 8) 9-24-80 0.6 <0.05 1.1 <0.5 0.7 <0.1 36.0 

Dump E ( R 8) 9-24-80 0.7 3.00 0.7 <0.5 0.8 <0.1 57.0 

Dump G (C 4) 9-24-80 0.4 0.49 <0.1 <0.5 <0.5 <0.1 43.0 
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THE ANACONDA COPPER COMPANY 
RECLAIMED SITE VEGETATION 

ANALYSIS 

CHEMICAL - F DUMP - This Dump was selected for individual species 
analysis. 

DATE As Cd Mo Pb Se v Zn 
SAMPLE SITE TAKEN ppm ppm ppm ppm ppm p~ 

Stickleaf 09-24-80 0.7 <0.1 0.4 <0.5 0.07 <0.5 110 

Fourwing 09-24-80 0.4 <0.1 <O.l <0.5 0.17 <0.5 19 
Saltbush 

Red Three Awn 09-24-80 0.7 <O.l 0.2 <0.5 0.07 <0.5 40 

Alkali Sacaton 09-24-80 0.4 <O.l 0.1 <0.5 0.12 <0.5 19 

Annual Forb 09-24-80 0.4 <0.1 0.2 <0.5 0.05 <0.5 16 

Blue Grama 09-24-80 0.4 <0.1 0.1 <0.5 0.09 1.1 26 

Weeping Lovegrass 09-24-80 <0.3 <0.1 <O.l <0.5 0.39 0.8 44 

Crested Wheatgrass 09-24-80 0.8 <O.l <0.1 <0.5 0.16 1.1 40 
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SITE 

Dump D 

Dump E 

Dump F 

Dump F 

Dump G 

Dump G 

Dump L 

Dump K 

THE ANACONDA COPPER COMPANY 
RADON EXHALATION ANALYSIS 

RADON EXHALATION 
DATE fci/cm2 - sec 

09-25-80 0.060 

09-30-80 0.468 

10-01-80 0.131 

06-11-81 0.110 

09-02-80 1.646 

06-08-81 0.415 

06-09-81 0.257 

06-10-81 0.270 
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ANACONDA Minerals Cot.. JY 

May 26, 1982 

Mr. Dale Jones 
District Mining Supervisor 
Minerals Management Service 
500 Gold Avenue, S.W. 
Federal Building, Room 116 
Albuquerque, New Mexico 87102 

Dear Mr. Jones: 

A. lBUQUERQUE DIS.TRICT MINING .~ 

RECEIVI=D . JH' 
·v~cr 

1 
i'
0
MAY 2 ~~982 ~ 

MI~ALS MANAGEMENT SERVICE 
ALBUQUERQUE, NEW MEXICO 

Attached please find corrected pages for substitution 
in Anaconda's correspondence submitted to your office 
dated June 16, 1981. 

This information has been forwarded to Mr. Gene 
Yang who is with Argonne National Laboratory. The 
data is being used for purposes of the Environmental 
Impact Study (EIS). 

If additional information or clarification is re
quired, please advise. 

Sincerely, 

mls 

Enclosure 

Con1pony o! 



350002439

/ 

., __ 

FOR THE MONTH OF: January, 1981 

- ... "' :t K+ ++ Mg++ - Mn-rt-

I DATE 
TDS Cond HC0

3 
Cl so

4 
Na Ca . N03 F. 'SiOz 

DESCRIPTION pH 
ppm umhos ppm ppm ppm ppm , ppm ppm ppm ppm ppm ppm ppm 

-I. 
J Paguate 

lJpstreal:l 1-08-81 8.3 546 690 341 13 179 35 4 85 33 <.1 0.36. 28 (. 0.10 

Rio }!oquino 
L'rstr-ea;n 1-08-81 8.2 1527 1800 396 18 888 172 11 129 99 <1 0.50 14 (. 0. 10 

Rio Pagu3te Above 
the Confluence 1-08-81 8.4 601 768 305 13 244 48 4 76 41 (1 0.41 24 (0.10 

Rio Noquino Above 
the Confluence 1-08-81 8.4 869 1200 420 20 323 284 6 13 2 zl 0.63 12 <o.1o -4-Irl.s 12_i_ed DfWt 
Rio Paguate 
Ford Crossin<> 1-08-81 8.2 1593 2000 300 21 966 180 11 131 118 <.-1 0.60 18 t.o.1o 

Paguate Reservoir 1-08-81 8.4 1644 i900 -34 38 1133 157 22 182 88 (1 0.54 6 (. 0.10 

Jackpile 114 1-12-81 8.6 635 1200 NIL 20 321 • .273 ·3 5 1 .(.1 1.04 10 (.0.10 

1.:.08-81 8.4 1359 2000 391 30 
.. 

681 
Jacknilp Nf>w Shoo 

418 6 -~5 2 2 1.15 13 0.10 

' 

Jackpile Old Shop 1-12-81 8.3 3140 3790 214 96 2051 480 14 219 167 <1 0.68 6 <_0 .10 

As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 
oom ppm ppm PPm nnm onm nnm nnm nom _ ppm ppm ppm ppm· 

Rio Paguate 
Upstream 1-08-81 "-0.005 (0.05 <0.001 (0.005 0.01 L_O.OOOS ..( 0.0?5 0~003 (0.10' 0.052 .(0.01 ( 0.005 <0.05 

Rio Moquino 
l:pstrean 1-08-81 < 0. 005 (0.05 .(0.001 /0.005 <'· 01 L-0.0005 Z0.005 0.003 .(0.10 0.011 .(0.01 < 0. 005 .( 0. OS 

Rio Paguate Above 
rhP r ... nf1nPnr"P 

1-08-81 L 0.005 <o.os (0.001 < 0. 005 <-01 (0.0005 .(0.005 0.002 .[0.10 0.007 .(0.01 (0.005 (0.05 

Rio Hoquino Above 
0.05 /0.01 the Confluence 1-08-81 <:0.005 (0.001 (0.005 (0.005 .(0.005 0.002 (0.10 0.003 (0.01 (0.005 (0. 05 ~IN e e-led. llAiA 

Rio Paguate 
Ford Crossing 1-08-81 <-0.005 0.12 .(0.001 (0.005 (0.01 (0.0005 .(0.005 0.002 <.0.10 0.020 (0.01 (0.005 (0.05 

-· 
Paguate Reservoir l-Q8-81 <o. oos 0.09 {0.001 zo. 005 (0.01 (0.0005 < 0. 005 0.003 <O.lO 0.013 z.o. 01 < 0.005 <.o.os 

J"ckpile 114 1-12-81 .(0.005 < 0.05 (0.001 "-.0. 005 <.o. 01 '-.0.0005 .(0.005 0,.003 (0.10 0.010 (_0.01 {0.005 <0.05· .. 
Jac~pile New Shop 1-08-81 .(O. 005 <o.o5 (0.001 <..0.005 0.01 .(0.0005 ~0.005 0.004 0.20 0.063 (0.01 <(0.005 zo.05 
---

Jackpile Old Shop 
1-12-81 <.o.oo5 (0. 05 (.0.001 <.0. 005 0.01 (0.0005 0.02 0.003 (0.!0 3.70 (0.01 <(0.005 Z0.05 

------- -----~-~~- ---- ----~-------------- --------- ----------
, ___ 

----

brownm
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FOR THE MONTH OF: February 1981 

I . - - - .+ K+ Ca++ Mg++ - Mn-t-1" I DATE 
TDS Cond HC0

3 
Cl 504 Na N03 F,. ·s102 

DESCRIPTION pH umbos ppm ppm ppm ppm ppm ppm ppm ppm ppm ,PPm ppm· ppm 

' Paguate j 

Upstreal!l 2-11-81 8.3 486 697 302 11 149 31 3 74 20 (1 .33 30 L0.10 ---
Rio :roquino 

2-11-81 8.2 1634 2200 312 20 992 uostream 214 11 154 73 <1 .53 15 L. 0.10 

Rio Paguate Above 
2-ll-81 8.4 450 638 271 11 147 31 3 74 20 .(1 .34 30 (. 0.10 the Co::1f1uence 

Rio Moquino Above 
2-11-81 8.3 1834 2250 235 19 1225 228 9 150 73 0 .63 12 (0.10 ~IN lserz-l.ed. DA+.A the Confluence 

Rio Paguate 
Ford Crossin<> 

2-11-81 8.3 1502 2190 294 22 924 182 10 134 64 u .52 20 >0.10 

Paguate Reservoir 2-11-81 7.3 1898 2410 '30 46 1314 205 24 224 66 '-1 .58 3 L0.10 

Jackpile ;14 2-11-81 8.8 841 1200 366 18 332 ·290 2 5 . 1 <1 1.1 12 <. 0.10 

2-'11-81 8.4 1368 
JackPi'o Ne;.;o Shop 

2200 393 30 668 437 5 18 1 1 1.3 15 <C0.10 

.}ackpile Old Shop 2-11-81 8.0 3570 4200 248 1 2359 557 18 319 133 48 .60 13 Z0.10 

As Ba Cd Cr Ph Hg Se Cu Fe Zn Mo Ni v 
pJ)m _ppm _m>m _QpJ!l uum 'uurn PPm uum PPm- ppm ppm ppm pJlm· --Rio Paguate 

(0.0'01 Upstreal!l 2-11-81 <o.oos <:o.os (0.005 .007 (0.0005 (0.095 ·.oo2 (0.10 . .005 (0.01 (0.005 <o.os 

Rio }loquino • 
Upstream 2-11-81 .(0.005 <. 0. OS 110.001 (0.005 .011 .(0. 0005 (0.005 .oo·3 .(0.10 .017 (0.01 <_0.005 <.0.05 

Rio Paguate Above 
tho C:nnfl !;>nee 

2-11-81 .(0.005 <_0.05 (0.001 < 0.005 .006 (0.0005 <(0.005 .003 0.10 .010 (0.01 ( 0. 005 <.0.05 

Rio Hoquino Above 
~ lN DA·U't the Confluence 2-11-81 .(0. 005 L.0.05 (0.001 (0. 005 .014 (0.0005 (0.005 .002 <0.10 .017 (0.01 (.0.005 (0.05 ,, iPetetL 

Rio Pas,uate 
ko.1o Ford Crossing 2-11-81 (0.005 (0.05 (0.001 (0.005 .014 (0.0005 <.o.oos .003 .017 (0.01 (.0.005 (0.05 

.. 
Paguate Reservoir 2-1.1-81 .(0.005 (0.05 (0.001 (0.005 ,014 .(0.0005 <.o.oos .004 (0.10 .010 <(0.01 L...0.005 (0.05 

Ja.;kpile li4 2-11-81 (0.005 (0.05 (0.001 ( 0. 005 (0.005 (0.0005 (0.005 .003 .(0.10 .010 <-0. 01 <_0. 005 <.0.05. --
I -

Jackpile New Shop 2-ll-81 ( 0. 005 LO.OS L.0.001 L.o. oo5 .010 0.0005 (_0.005 .002 0.10 .035 (0.01 L._O.OOS .(0. 05 
-

: Jad:pile Old Shop/ 
2-ll-81 z0.005' (0.05 (0.001 (0.005 .O;J-6 ~0.0005 .14 .003 <().10 1.5 (.0. 01 L._Q.005 L(l.05 

-- --- ---- -~ ------~ 

[ _____ ---
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/~ 

~, _____ 

FOR THE MONTH OF: MARC"rl, 1981 

~~ ~ATE . 

·- - - + + Ca++ Mg++ - Mn+t- I TDS Cond 1Ico
3 

Cl so4 
Na K N03 F Si02 

DESCRIPTION pH umhos ppm ppm . ppm ppm ppm ppm ppm ppm ppm· ppm ppm ppm -o Paguate 
Lpstrean 3-12-81 8.2 525 786 332 12 169 40 3 87 22 .(1 0.42 29 0.10 

Rio :-;oquino 
V0.10 Unstreao 3-12-81 8.2 1513 2200 270 19 945 178 11 154 58 .(1 0.62 14 

Rio Paguate Above 
3-12-81 8.2 592 the Confluence 835 305 12 235 52 4 84 28 <:.1 0.51 27 z0.10 

Rio ~oquino Above 
3-12-81 th" Confluence 8.3 1886 2690 296 23 1185 245 13 '164 95 . .(1 '0.74 15 0.10 ~TN f'Q.+ed ~?l 

Rio Paguate 
3-12-81 7.6 1913 2780 '183 14 1303 Ford Crossing 255 18 174 44 .7 0.70 8 0.10 

Paguate Reservoir 3-12-81 8.0 2186 2780 88 43 1522 223 28 260 54 5 0.86 8 0.10 

I 
Jackpile fi4 3-12-81 8.7 823 1550 354 19 332 .278 2 5 1 zl 1.11 11 v0.10 

Jack·d le ~iew Shop 3-12-81 8.3 1385 2300 399 31 686' 437 5 .f-5 1 <..1 1.20 13 V0.10 

' 
Jackpile Old Shop 12_49 

~ 

3-12-81 7.9 3764 4600 115 2460 543 18 314 137 44 0.68 11 0.10 --
As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v 
nom nom nom nom PPm ·ppm ppm ppm ppm. ppm ppm ppm ppm 

Rio Paguate 
Upstrean 3-12-81 (0.005 0.12 'o .• ciQl V0.005 < 0. 005 (0.0005 {0.005 .002' (0.10. .. 031 /0.01 <.o.oos <0.05' 

Rio Hoquino 
3-12-81 <0.005 0.10 (0.001 (0.005 <:0.005 (0.0005 (0.005 .002 (0.10 .021 <0.01 (0.005 (0.05 Upstrean 

Rio Paguate Above 
3-12-81 (0.005 0.08 .(0.001 (0.005 <:. 0.005 (0.0005 (0.005 .001 0.10 .006 <'0.01 (0.005 .(0.05 

':.J:-.c Confluence 
Rio Hoquino Above - I!\lS .DMA the Confluence 3-12-81 (0.005 0.11 <0.001 (0.005 <._0.005 (0.0005 (0.005 .( .001 0.30 .030 (0.01 '0. 005 .(0.05 !2iecL 
Rio Paguate 
Ford Crossing 3-12-81 (0.005 O.J2 .(0.001 (0.005 0.01 (0.0005 (0.005 .002 0.10 .022 k' 0. 01 (0.005 .(0.05 

·-· 
Paguate Reservoir 3-12-81 (0.005 0.06 .(0.001 (0.005 0.01 (..0.0005 (0.005 .005 0.10 .018 (0.01 (0. 005 (0.05 

Jackpile i/4 3-12-81 (0.005 <. 0. OS .(0.001 (0.005 0.01 zo. 0005 (0.005 .002 (0.10 • 029 (0.01 ko.oo5 <.._0.05 

Jackpile New Shop 3-12-81 (0.005 (0.05 (0. 001 (0.005 L_O.OOS (0.0005 (0. 005 < .001 0.10 .037 (0.01 - zo.oos <.O. OS 
-

3-12-81 <,0.005 . <0.05 <.,0.001 ..._0.005 0.01 <.,0.0005 .026 .002 ~0.10 .58 <.,0.01 ~0.005 <.._0.05 
Jnckpfle Old Shop .. -.--- .-.. _____ ..... _ .. . ...... '-··· 

........ .. ............... . -~,--. 
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·:11pany 
New Mexico Vperations 
P.O. Box 638 

New Mexico 87020 
1 

June 16, 1981 

Mr. Ed Sandell 
Deputy Conservation Manager 
UNITED STATES DEPARTMENT OF INTERIOR 
GEOLOGICAL SURVEY 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Sir: 

The following information is being submitted in accordance with 
the Jackpile-Paguate Minesite Sampling Program for the First 
Quarter of 1981. 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps Showing Ground and Surface Water Sampling Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Monitoring Program. 

6. Map Showing location of Air and Radon Monitoring Stations. 

Sincerely, 

"1V \i!xb vl 
Me1de A. Stirland, Manager 
ENVIRONMENT, HEALTH & SAFETY 

jls 

Enclosures 

Company is Division 

iJ.;). GEOLOG.GAL SUI\Vt r 
l\LBUQUERQUE, NEW MEXICO 
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···.·:·.·· 

AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the four 

locations specified by Marc Nelson. They are collected about three 

meters above the ground on GF/A Glass Microfibre filter paper, using 

an RAG Heavy-duty Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air sampling 

locations specified by Marc Nelson. The samples are monitored by the 

use of the Model RGM-2 Radon Gas Monitor. Normal data output is printed 

hourly and a 24-hour average is printed at the end of a 24-hour period. 
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JACKP I LE -WATER RADIOLOGICAL ANALYSIS 

(FIRST QUARTER, 1981) 

Radium-226 eCi/L Uranium-:Natural ppm 
DESCRIPTIVE LOCATION January February March January February March 

Rio Paguate Upstream 0.34 0.54 0.41 0.012 0.002 0.012 

Rio Moqui no Upstream 0.07 0.14 0.29 0.003 0.001 0.008 

Rio Paguate Above the Confluence 0.66 0.78 3.68 0.024 0.007 0.075 

Rio Moquino Above the Confluence 0.24 1.26 1.93 0.026 0.014 0.086 

Rio Paguate Ford Crossing 1.64 2.22 5.70 0.025 0.177 2.147 

Paguate Reservoir 0.83 0. 71 2.69 0.076 0. 167 0.806 

Jackpile Wel 1 #4 0.43 0.85 0.52 0.003 0.007 0.008 

Jackpile New Shop 1.47 3.47 2.88 0.003 0.003 0.021 

Jackpile Old Shop 3.32 3.93 3.37 0.330 0.335 0.285 
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-·~"--....-~~:c=r.~-~ -· --

f"'I""SCRIPTION DATE pH TDS Cond HC03 c1-

P'O!l\ umhos opm opm 
Rl o Paguate 
(Upstream) 1-08-81 8.3 546 690 341 13 

Rio Moqui no 
1-08-81 8.2 1527 1800 396 18· (Upstream) 

~K 1 o t'agua te 
1-08-81 8.4 601 768 305 13 ,Above Con f I . 

' jRio Paguate-
1-08-81 8.2 1593 2000 300 21 !(Ford Crossing) 

\Paguate Reservoir 1-08..:81 8.4 1644 1900 34 38 

lJackp i I e #4 1-12-81 8.6 635 1200 NIL 20 

~ackp~le New Shop 1-08-81 8.4 1359 2000 391 30 

rJackpl le Uld Shop l-12-!l1 8.3 3140 3790 214 96 
., 
' ! 
j 

I 

r DATE 
As Ba Cd Cr Pb 

j ppm ppm ppm ppm ppm 

Rio Paguate 
i(Ups t ream) 1-08-81 <0.005 <0.05 <0.001 (0.005 0.01 

Rio Moqu i no 
'(Upstream) 1-08-81 <0.005 <0.05 <0.001 <0.005 < .01 

~io Paguate 
ip,hrwi> Con f 1 1-08-81 <0.005 <0.05 <0.001 <o.oo5 < .01 

iRio Paguate · 
I(Ford Crossing) 1-08-81 <0.005 0.12 <0.001 <0.005 <0.01 
l 

faguate Reservoir 1-08-81 <0.005 0.09 <0.001 (0.005 <0.01 

~ackpi1e #4 1-12-81 (0.005 <0.05 <0.001 <0.005 <0.01 

Uackpile New Shop 
I 

1-08-81 <0.005 (0.05 <0.001 <0:005 0.01 

packpile Old Shop 1-12-81 <0 .005 <0.05 <0.001 <0.005 0.01 
I 

f-

I 

... ---- ------------ --~-

ANACONDA. COPPER COMPANY 
NEW MEXICO OPERATION 

= + + ++ 
so4 

Na K Ca 
ppm ppm P'Om o"m 

179 35 4 85 

888 172 11 129 

244 48 4 76 

966 180 II 131 

1133 157 22 182. 

32i 273 3 5 

681· 418 6 15 

2051 4!l0 15 ·n:r 

Hg se Cu Fe 
ppm ppm ppm ppm 

<0.0005 <0.005· 0.003 <0.10 

<0.0005 <0.005 0.003 <0. 10 

<0.0005 <0.005, 0.002 <0.10 

<0.0005 <0.00~ 0.002 <0.10 

<0.0005 <0.005 0.003 <0 .1 0 

<0.0005 <0.005 0.003 <o .1 o 

<0.0005 <0.005 0.004 0.20 

<0.0005 0.02 0.003 <0. 10 

-

++ Mg 
ppm 

33 

99 

41 

118 

88 

I 

2 

lb7 

Zn 
ppm 

0.052 

0.011 

0.007 

0.020 

0.013 

0.010 

0.063 

3:70 

- ---- --- --------------- ---~---

FOR THE MONTH OF: Japw•rv. 1981 

++ I N0
3 

F SiO Mn 
ppm ppm ppm2 ppm -
<I 0.36 28 < 0.10 

<I 0.50 14 < 0.10 

<I 
~-41 

24 < 0.10 
--

<I 0.60 18 <0.10 

<I 0.54 6 <0.10 

<I 1.04 10 -<0.10 

2 1.15 13 0.10 

(I 0.68 6 < 0.10 . 

--
Mo Ni v 
ppm opm P'Om 

<0.01 (0.005 < 0.05 

< 0.01 l (0.005 (0.05 

<0.01 <0.005 <0.05 
-

<0.01 <0.005 < 0.05 

< 0.01 0.005 < 0.05 
-

< 0.01 0.005 < 0.05. 

< 0.01 0.005 < 0.05 
I 

<0.01 . 0.005 <0.05 

.. 
-------- -----
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foP'~,....-"'-~-··~ ..... -------

. \ 

I Hco; Cl -DESCRIPTION DATE pR TOS Cond 

- ppm umhos Ppm ppm 

Rio t'aguate I 

(Upstream) 3-12-81 8.2 525- 786 332 12 
Rio Moq u i no . 
(Upstream) 3-12-81 8.2 1513 2200 270 19 . 

Rio Paguate 3-12-81 8.2 592 835 305 12 Above Con f1 . 

Rio Paguate 3-12-81 7.6 1913 2780 183 14 (Ford Cross inc) 
Paguate 

13-12-81 Reservoir 8.0 2186 2780 88 43 

Jackpi1e #4 3-12-81 8.7 823 1550 354 19 

Jackpi 1e New. She ~3-.12-8_1 8.3 1385 2300 399 31 

Jackpi 1e Old She p3-12:..a1 7.9 3764 4600 249 115 

-
As Ba Cd cr Pb 

DA'l'E ppm ppm ppm ppm ppm 

Rio Paguate 
(Uostream) 3-12-81 (0.005 0.12 0.001 <0.005 <0.005 

Rio Moqui no 3-12-81 <0.005 0.10 0.001 < 0. 005 <0.005 
lll~o~~o~~) 

Rio Paguate 3-12-81 <0.005 0.08 0.001 (0.005 Above Conf1. <0.005 

Rio Paguate 3-12-81 <0.005 0.12 0.001 <0.005 (Ford Crossinc) 0.01 

Paguate Reservoi 3-12-81 <0.005 0.06 0.001 < 0. 005 0.01 

Jackpi 1e #4 3-12-81 (0.005 <o .05· 0.001 (0.005 0.01 

Jackpi 1e New Sho 3-12-81 <0.005 (0.05 0.001 <0.005 <0.005 

Jackpile Old Sho 3-12-81 (0.005 <0 .05 0.001 0.005 0.01 

I! - -- . 

ANACONDA COPt>ER COMPANY 
NEW MEXICO OPERATION. 

- + ·+ ++ 
504 Na K Ca 
ppm ppm ppm pnm 

. 169 40 3 87 

945 178 11 154 

235 52 4 84 

1303 255 18 174 

1522 223 28 260 

331 278 2 5 

686 . 437 5 15 

2460 543 J8 314. 

Hg Se Cu Fe 
ppm ppm ppm ppm 

' 
<0.0005 <0.005 .002 <0. 10 

<0.0005 <0.005 .002 (0 .10 

<0.0005 <0.005 .001 0.10 

<0.0005 <0.005 .002 0.10 

<0.0005 <0.005 .005 0.10 

(0.0005 <0.005 .. 002 <o.Jo 

(0.0005 <0.005 (O.OOl 0.10 

<0. 0005 .026 .002 (0.10 

I 
. ·~- ~' -~- -~ ·-- -~- __ ; -

FOR THE MONTH OF: March, 1981 

++ ++ 

I Mg. N0
3 

F SiO 1-'.n 
:r:mm nnm ppm ppm2 ppm -

22 < 1 0.42 29 . <0.10 

58 <-1 0.62 14 <0.10 

28 <I 0.51 27 <0.10 

44 7 0. 70 8 0.10 

54 5 0.86 8 (0. 10 

1 <l 1. 11 11 .(0. 10 

1 < 1 1.20 13 (0.10 

137 44 0.68 11 0.10 

Zn Ho Ni v 
ppm ppm nnin nom 

.031 (0.01 <0.005 <0.05 

.021 <0.01 <0.005 <0.05 

.006 <0.01 0.005 
. 

<0.05 

.022 <0.01 <o:oo5 <0.05 

.018 <0.01 0.005 <0.05 

.029 <0.01 0.005 <0.05 

. 037 <0.01 . ~:0.005 
I 

<0.05 

0.58 <0.Q1 0.005 <0.05 

. .. · . 
-~~----~- ---""----------"'-~------- "-----~----~~---------- """""' 
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LOCATION OF 
GROUND WATER MONITORING STATIONS 

FEET 
2000 0 2000 I 4000 

~ l.--4 • Monitoring Site 
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JACKPILE - AIR SAMPLING SURVEY 

FIRST QUARTER, 1981 

Total 
Particulate U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE ~M3xlo-8 uci/mlxlo-15 uci/mlxlo-15 uci/mlxlo-15 uci/mlxlo-15 

1. Dump F 1/81 2.91 15.26 0.96 2.81 85.18 
2/81 0.20 4.58 1.03 2.39 38.06 
3/81 0.17 5.59 2.59 1.54 23.21 

2. Mine Vent 1/81 3.76 3.98 0.87 2.13 54.64 
2/81 0.47 2.49 1.10 0.83 29.83 
3/81 0.18 2.02 1.67 2.62 26.14 

3. West Gate 1/81 8.20 5.06 2.50 0.64 73.08 
2/81 1.47 9.50 2.50 5.31 38.12 
3/81 0.21 2.68 1.58 1.44 18.88 

4. Well #4 1/81 0.69 6.98 2.60 2.88 92.46 
2/81 0.24 3.50 0.40 1.09 33.33 
3/81 0.23 4.61 2.96 2.78 22.48 
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JACKPILE - AMBIENT RADON SURVEY 

FIRST QUARTER, 1981 

Rn-222 
LOCATION DATE pCi/1 

1. Dump F 1/81 3.14 
2/81 2. 72 
3/81 2.26 

2. Mine Vent 1/81 3.68 
2/81 2.46 
3/81 2.36 

3. Well #4 l/81 2.17 
2/81 l. 72 
3/81 1.56 

4. Westgate 1/81 2.56 
2/81 NS 
3/81 0.90 
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LOCATION OF 
AIR QUALITY MONITORING STATIONS 

FEET 
.' 2000 0 2000 4000 

t:i=-ttJ;:t;; ;t: ;;:j 8 Monitoring Site 
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Grants, New Mexico 87020 
1 

April 8, 1981 

Mr. Ed Sandell, 
Deputy Conservation Manager 
UNITED STATES DEPARTMENT OF INTERIOR 
GEOLOGICAL SURVEY 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Sir: 

The following information is being submitted in accordance with 
the Jackpile-Paguate Minesite Reclamation Sampling Program for the Fourth 
Quarter of 1980. 

jls 

Enclosures 

1. Radiological Analysis of Ground and Surface Water. 

2. Chemical Analysis of Ground and Surface Water. 

3. Maps showing Ground and Surface Water Sampling 
Locations. 

4. Results of the Air Monitoring Program. 

5. Results of the Ambient Radon Study. 

6. Map showing location of Air and Radon Monitoring 
Stations. 

Sincerely, 

.. ·'/~ . 1 Jl --tb-~~Ll_--;;y· /"iJJ 1;tCI!/' /1--lti~Ul~~.? ' 
Me A. Stirland, Manager 
ENVIRONMENT, HEAr~TH & SAFETY 

ANACONDA Copper Company is a Division of The ANACONDA Company 
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AIR QUALITY MONITORING PROGRAM 

One 168-hour sample is taken each month at each of the four 

locations specified by Marc Nelson. They are collected about three 

meters above the ground on GF/A Glass Microfibre filter paper, using 

an RAC Heavy-duty Sampler. 

AMBIENT RADON STUDY 

Radon-222 is monitored continuously at each of the air sampling 

locations specified by Marc Nelson. The samples are monitored by the 

use of the Model RGM-2 Radon Gas Monitor. Normal data output is printed 

hourly and a 24 hour average is printed at the end of a 24 hour period. 
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JACKPILE - WATER RADIOLOGICAL ANALYSIS 

(FOURTH QUARTER, 1980) 

DESCRIPTIVE LOCATION Radium-226 ECi/L Uranium-Natural EEm 
October November December October November December 

Rio Paguate Upstream 0.33 0.02 0.13 0.002 0.010 0.008 

Rio Moquino Upstream 0.36 0.23 0.48 0.001 0.001 0.006 

Rio Paguate Above the Confluence 2.00 1.33 1.21 0.082 0.078 0.038 

Rio Moquino Above the Confluence 0. 71 1.33 0.81 0.077 0.022 0.007 

Rio Paguate Ford Crossing 2.89 1.01 1.26 0.260 0.209 0.136 

Paguate Reservoir 2.44 0.96 1.46 0.267 0.224 0.218 

Jackpi1e Well #4 0.73 0.38 1.03 0.013 0.007 0.001 

Jackpile New Shop 1.07 2.13 0.66 0.018 0.003 0.011 

Jackpi1e Old Shop 1.02 2.14 NS 0.082 0.064 NS 
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~ 

DESCRIPTION DATE pH TPS Cond Hco
3 

c1 

ppm umhos opm ppm 

Rio Paguate 
(Upstream) 10-2-80 8.0 501 730 340 14 

' Rio Moquino 
I (Upstream) 10-2-80 8.2 1781 2300 274 23 
i Rio Paguate 
[(Above Confluence 10-2-80 8.0 647 850 291 16 

I Rio Moquino 
l(Above Confluence 10-2-80 8.0 2359 2800 269 25 
1 Rio Paguate 

(Ford Crossing) 10-2-80 8.0 1991 2570 302 29 

Paguate Reservoir 10-2-80 7.9 1329 1700 181 17 

Jackpile #4 10-2-8_0 8.6 842 l:;Jo 388 20 

Jackpile New Shop 10-2-80 8.4 1365 2100 395 32 

Jackpile Old Shop 10-2-80 8.4 1431 2100 331 38 

l DATE 
As Ba Cd Cr Pb 
ppm ppm ppm ppm ppm 

!Rio Paguate 
I (Unstreaml 10-2-80 <.005 0 2l < .001 <.005 ~ 005' 
\Rio Moquino 
! (Upstream) 10-2-80 <.005 0.17 <.001 <.005 <.005 

Rio Paguate 
(Above ConflnPn..,, 10-2 80 <.005 0.10 <.001 <.005 0.011 
Rio Moquino 
(Above Confluence 10-2-80 <.005 0.36 <.001 <.005 <.005 

Rio Paguate 
LForcLC_rosslnq) 10-2-80 <.005 0.16 < 001 <.005 < 005 

Paguate Reservoir 10-2-80 <.005 0.24 <.001 <.005 <.005 

Jackpi1e #4 10-2-80 <.005 <0.05 <0.001 <.005 0.006 

Jackpile New Shop 10-2•80 <.005 0.10 <0.001 <.005 <.005 

\Jackpile Old Shop 10-2-80 <.005 - 0.14 <0.001 <.005 <.005 

- -- ------~-0- -- --·-----

ANACONDA COPPER COMPANY 
NEW MEXICO OPE.RATION 

= + + ++ so
4 

Na K Ca 

ppm ppm ppm ppm 

129 35 4 89 

1108 218 14 148 

271 59 6 74 

1517 298 16 148 

1225 247 15 164 

821 99 14 213 

322 290 2 4 

655 448 6 14 

754 359 6 56 

Hg Se Cu Fe 
ppm ppm ppm ppm 

<.0005 <.005 0.005 <0 .10 

<.0005 <.005 0.004 <0.10 

<.0005 <.005 0.003 <0.10 

<.0005 <.005 0.010 <0.10 

<.0005 <.005 0 004 <0 .10 

<.0005 <.005 0.006 <O .10 

<.0005 <.005 0.006 <0.10 

<.0005 <.005 0.006 0.20 

<.0005 0.15 0.007 <0.10 

--- --·- ---------

++ Mg 
ppm 

33 

118 

51 

118 

144 

59 

<1 

1 

37 

Zn 
ppm 

0 006 

0.011 

0.081 

.0 .014 

0 003 

0.007 

0.011 

0.033 

0.106 

. ......,._ 

\ 
'" 

/...--./--

j/ 

FOR THE MONTH OF= . october 1980 

-
~ ++ N0

3 
F SiO Mn 

ppm ppm ppm2 ppm -
<1 0.44 29 <0.10 

<1 0.62 16 <0.10 

<1 0.52 26 <0.10 

<1 0.88 16 <0.10 

<1 0. 74 18 <0.10 

<1 0.74 16 . <0 .10 

1 1.10 11 <0.10 
' 

<1 1.15 14 <0 .10 

6 1.00 12 <0.10 -
Mo Ni v 
ppm ppm _ppm 

< 005 <.005 <0.01 
I 
I 0.012 o .008 1 <.005 

! . 
o.oo81 <.005 <0.01 

0.010 <.005 0.015 
! 

0 0091 < 005 0.014 

0.008 ! <.005 0.014 -

<0.00 0.012 <0.01 

<O .oo:' <.005 <0.01 

<0.00!: <.005 <0.01 I 
-""'-
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~ 

DESCRIPTION DATE pH TDS Cond HC0
3 

c~ 

ppm umbos npm ppm 

Rio Paguate 
(Upstream) 11-7-80 8.2 571 720 368 12 

Rio Moquino 
ITTno:t-rP<'Iml 11-7-An A.2 1411 1 Ann 214 23 

:Rio Paguate 
:<Above Confluence 11-7-80 8.2 614 740 295 14 

~Rio Moquino 
,(Above Confltence I, 1-7-An A. 1 1 9n1 215n 251 21 

IRio Paguate 
I (Ford Crossing) 11-7-80 8.2 1680 2100 288 22 
t 

!Paguate Reservoir 11-7-80 8.6 1441 1~00 84 20 
l I . 
jJackpile 114 11-7-89 8.7 786 1200 353 17 

/;ackpile New Shop 11-7-80 8.6 1325 2000 386 28 

! 

iJackpile Old Shop 11-7-80 8.4 1396 1900 332 59 

I As Ba Cd cr Pb I DATE 
J ppm ppm ppm ppm ppm 

:Rio Paguate 
I (Upstream) 11-7-80 <.005 0.06 <.001 <.005 0.055 
!Rio Moquino 
'(Upstream) 11-7-80 <.005 0.17 <.001 <.005 <.005 

/Rio Paguate 
(Above Confluence 11-7-80 <.005 0.10 <.001 <.005 0.010 

!Rio Moquino . 
_ (Above Confluence 111-7-80 <.005 <0.05 <.001 <.005 0 Ol"Z 
I 

jRio Paguate 
• IH'nr,1 rrnee1,-, ,\ 11-7-An .- nne; .-n nc; .- .nn1 .-.nne; n_n1? 

[P-aguate Reservoir 11-7-80 <.005 <0.05 <.001 <.005 0.014 

l 
IJackpile #4 11-7-80 < .oos· 0.06 <.001 <.005 0.055 

ljackpile New Shop 11-7-80 <.005 0.10 <:.001 <.005 0.012 

•Jackpile Old Shop 11-7-80 <.005 0.07 <.001 <.005 0.012 
---·-----~- - -- '------- ----- L_ ___ -'-

_, 

ANACON-DA-COPPER COMPANY 
NEW MEXICO OPERATION 

"" + + ++ 
so

4 
Na K Ca 

ppm ppm ppm ppm 

'178 34 4 92 

Rfi9_ 154 11 12-"Z 

265 45 5 64 

l,A 21fi 11 15A 

1027 186 12 141 

975 114 17 187 

316 257 2 4 

672 397 6 lJ 

745 319 6 53 

Hg Se Cu Fe 
ppm ppm ppm ppm 

<.0005 <.005 0.005 <.10 

<.0005 <.005 0.004 <.10 

·<.ooo·5 <.005 0.001 <.10 

<.0005 <.005 0.002 <.10 

.- nnnc; .- nne; n nn? .- 1 n 

<.0005 <.005 0.002 <.10 

<.0005 <.005 0.003 <.10 

<.0005 <.005 0.001 . 0.14 

<.0005 0.083 0.002 <.10 
----------

'Mq++ 

ppm 

39 

_99_ 

50 

111 

128 

77 

1 

1 

36 

Zn 
ppm 

0.006 

0.011 

0.009 

0.021 

n n17 

0.038 

0.011 

0.039 

0.201 

--
\ 

" 

~/~ 

FOR THE MONTH Of: November ~980 

++ I N0
3 

F~ SiO Mn 
ppm ppm ppm2 ppm -
<1 0.38 30 <O ,10 

-~~ 
17 <0.10 

<1 0.41 25 <0.10 

<1 n. 7n 17 <0.10 

<1 0.56 20 <0 .10 

<1 0.64 9 <0.10 

1 1.08 13 <0.10 . 

1 1.18 17 <0.10 -

3 1.05 12 <0.10 
--

Mo Ni v 
ppm Ppm ppm 

<0.01 <.005 <O.n5 

<0.01 
. I 

<.005 0.012 

<0.01 <.005 <0.05 

<0.01 <.005 <0.05 

•n _ n1 nn.; <0.05 

<0.01 <.005 <0.05 

<O;Ol 
I 

<.005 
<0.05 

<0 •. 01 <.005 
<0 OS .. , 

<0 .01 <.005 <0.05 
-
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\ 
' 

~/ 

\ 

ANACONDA-coPr>fR--C'OMPANV ___________ _ 

NEW MEXICO OPERATION FOR THE MONTH OF: December 1980 

cl- = + + ++ ++ ++ I DESCRIPTION DATE pH TDS Cond HC03 so
4 

Na ~ Ca Mq N0
3 

F' SiO Mn ' 

ppm umhos npm P'Om ppm PPm Pnm ppm ppm ppm ppm ppm2 ppm -Rio Paguate 
. (Upstream) 2-4-80 8.1 575 755 349 12 185 37 4 94 40 <1 0.38 29 <0.10 

Rio Moquino 
(Upstream) 12-4-80 8.0 1132 1500 249 14 656 130 7 112 75 <1 0.47 15 <0.10 -· 
Rio Paguate 
(Above Confluence 12-4-80 8.0 654 825 320 15 263. 51 5 81 52 <1 0.45 29 <0.10 

; 
1Rio Moquino 
!(Above Confluence 12-4-80 8.0 1577 2050 256 19 969 196 9 131 108 <1 0.63 17 <0.10 
;Rio Paguate 

·-

! (Ford Crossing) iJ.z-4-80 8.0 1496 2000 308 21 876 172 9 137 110 <1 0.59 18 <0.10 

~Paguate Reservoir ~2-4-80 7.6 1480 1850 55 32 1008 138 19 172 77 <1 0.59 6 <0.10 

I 
!Jackpile #4 2-4-80 8.4 659 1200 356 20 337 281. 2 5 1 <1 1.20 1? <"0. 1 o 
r 
!Jackpile New Shop 2-4-80 8.2 1353 2000 388 20 667 437 5 15 2 1 1.33 15 <0 .10 
> 

i 
'Jackpile Old Shop NS ---
! As Ba Cd Cr Pb Hg Se Cu Fe Zn Mo Ni v I DATE 
I ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm PPm . 
,Rio Paguate 

<.OO'l <.OOO'l < .. OO'l I 1 n. ?-A-<>0 .-o oo" .-o o" < .001 0 .OOR 0.00~ < .1 0 0 007 <0.01 <..005 <0.05 -
iRio Moquino 
1 (Upstream) 2-4-80 <0.005 0.07 <.001 <.005 0.010 <.0005 <.005 0.001 <.10 o.o46 <0.01 <.005 <0.05 

~Rio Paguate 
1rAbove Confluence 2-4-80 <0.005 <0.05 <.001 <.005 0.006 <.OOOS <.005 0.003 <.10 0.003 <0.01 <.005 <0.05 
jRio Moquino 
I (Above Confluence 2-4-80 <0.005 0.12 <.001 <.005 0.017 <.0005 <.005 0.004 <.10 0.020 <0.01 <.005 <0.05 --. 
jRio Paguate 
(Ford Crossinq) 2-4-80 <0.005 0.10 <.001 <.005 0.011 <.0005 <.005 0.002 <.10 0.003 <0.01 <.005 <0.05 

t 

!Paguate Reservoir ~2-4-80 <0.005 0.10 <.001 <.005 0.011 <.0005 <.005 0.004 <.10 0.008 <0.01 <.005 <0.05 

'! --
IJackpile #4 ~2-4-80 <0.005 0.12 <.001 <.005 o;oo7 <.0005 <.005 0.005 <.10 0.041 <0.01 <.005 <0.05 

IJackpi1e New Shop 2-4-80 <0.005 0.22 <.001 <.005 0.010 <.0005 <.005 0.008 <.10 0.052 <0 .• 01 <.005 <0.05 

' 
1Je1ckpile Old Shop NS i _. 

' 
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JACKPILE - AIR SAMPLING SURVEY 

FOURTH QUARTER, 1980 

Total 
Particulate U-Nat. Ra-226 Th-230 Pb-210 

LOCATION DATE 5M3xlo-8 uci/mlxlo-15 uci/mlxlo-15 uci/mlxlo-15 uci/mlxlo-15 

1. Dump F 10/80 4.92 25.55 1.92 4.59 42.22 
11/80 NS NS NS NS NS 
12/80 NS NS NS NS NS 

2. Mine Vent 10/80 6.21 78.02 1.45 12.32 53.14 
11/80 1.57 1.84 0.21 0.86 27.11 
12/80 NS NS NS NS NS 

3. West Gate 10/80 7.22 14.31 2.62 6.93 35.00 
11/80 3.60 0.83 0.75 0.75 14.96 
12/80 5.37 1.35 3.40 3.40 * 

4. Well #4 10/80 7.18 33.16 2.67 8.14 37.89 
ll/80 5.91 2. 71 1.26 1.46 28.48 
12/80 3.30 28.21 1.97 4.50 * 

NS - indicates no samples 

* - indicates that Pb-210 analysis are not complete. 
Results will be forwarded upon completion. 



350002463

JACKPILE - AMBIENT RADON STUDY 

FOURTH QUARTER, 1980 

Rn-222 
LOCATION DATE pCi/1 

1. Dump F 10/80 1. 70 
11/80 NS 
12/80 NS 

2. Mine Vent 10/80 2.17 
11/80 2.84 
12/80 3.51 

3. Well #4 10/80 0.97 
11/80 1.21 
12/80 2.29 

4. Westgate 10/80 1.15 
11/80 1.28 
12/80 NS 
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LOCATION OF 
AIR QUALITY MONITORING STATIONS 

FEET 
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Grants, New Mexico 87020 
505/876-2211 

April 7, 1981 

Mr. Ed Sandell, 
Deputy Conservation Manager 
United States Department of Interior 
Geological Survey 
P.O. Box 26124 
Albuquerque, New Mexico 87125 

Dear Sir: 

The following information is being submitted in 

DCM, MINING 

accordance with the Jackpile-Paguate Minesite Reclamation 

Sampling Program for the Third Quarter of 1980. 

Results of the Air Monitoring Program - Pb-210 for 

September 1980. 

jls 

cc: RDL 
ECL 
CES 
File 

Sincerely, 

At\!ACONOA Copper Com1lany is a Division of The ANACONDA Company 
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JACKPILE-AIR SAMPLING SURVEY 

THIRD QUARTER, 1980 

Pb-210 
LOCATION DATE uCi/m1x1o-15 

1. DUMP F 9/80 9.48 

2. MINE VENT 9/80 152.84 

3. WESTGATE 9/80 34.61 

4. WELL #4 9/80 26.19 
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Summary and Principle Conclusions 

Groundwater 

l. The Pueblo of Laguna is underlain by Jurassic and Cretaceous 

2. 

rocks within the Acoma Sag and Rio Puerco Fault Belt structural 

elements of the San Juan Basin. At least four water-bearing 

units comprise this rock sequence and one, the Westwater Canyon 

Member of the Morrison Formation, is a principle aquifer in the 

San Juan Basin. The other three are, in ascending order, the 

Entrada Sandstone-Todilto Limestone, the Bluff Sandstone, and 

the basal Dakota Sandstone-Jackpile Sandstone. The four water

bearing units are separated by layers of low permeability and, as 

a group, are bounded by the Chinle Formation on the bottom and 

the Mancos Shale above. These two units are considered to be 

impermeab;te confining beds in this study. 

Water movement within the water-bearing beds is basinward 

from recharge areas in the Chuska Mountains, Zuni Uplift and San 

Juan Mountains. Water exits the basin primarily through the 

northwest (4-Corners) area, with smaller amounts exiting through 

the Gallup Sag and Acoma Sag/Rio Puerco Fault Belt areas. Within 

the study area, defined as the southeastern part of the basin, 

groundwater moves southeasterly in all the water-bearing units. 

The hydraulic head generally decreases with increasing depth except 

in the Rio Puerco Fault Zone where the opposite occurs. 

3. The groundwater shows a chemical evolution from a calcium 

sulfate to a sodium sulfate type. The predominant reaction 
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4 . 

5 . 

along the flow paths from the Zuni Uplift to the Pueblo area 

is cation exchange. As water enters the Rio Puerco Fault Zone 

it mixes with saline waters upwelling from the Permian rocks. 

The amount of upward leakage ranges from about 4 percent to 30 

percent of the total water in the Westwater Canyon aquifer within 

the Fault Zone. 

Specific conductance contour mapping in the Westwater __ Canyon 

shows an apparent freshening of water along flow paths under-

neath Mt. Taylor. A carbon-14 age date of water on the Bernabe 

Montano Grant, corrected for mixing, is about 21,000 years. This 

suggests that the flow paths for the Westwater Canyon originate 

in the Zuni Uplift area and that little recharge is added along 

the flow paths. 

A 3-dimensional steady-state model of the groundwater in 

the southeastern third of the basin was calibrated to quantify 

the water movement in each of the four water-bearing units. It 

was found that the most sensitive model parameter was the vertical 

hydraulic conductivity of the confining beds. Successful 

duplication of the potentiometric surface resulted from an assign

-S ment of 10 ft/day to this parameter, and by assigning recharge 

of 2 cubic feet per second {cfs) to the Dakota Sandstone in the 

San Mateo/Mt. Taylor areas. The total flux through the model was 

4.42 cfs, in agreement with preliminary estimates. 

Transient Simulations 

An expanded numerical model was developed to simulate the 
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effects of water withdrawal from the Westwater Canyon aquifer. 

The conditions in the smaller model were used in calibration of 

the larger one. Mine withdrawal scenarios were run with this 

model. It was found that Church Rock Mining District, the 

proposed· PNM Bisti power plant, and the Crownpoint and Noserock 

developments did not draw down the potentiometric surface of the 

Westwater Canyon on the Pueblo during their expected operational 

period to the year 2030. 

6. Dewatering simulations from five mining developments did 

affect the water levels on the Pueblo. In order of increasing 

affects, these are the Ambrosia Lake Mining District, Kerr-McGee 

Rio Puerco Mine, Conoco Bernabe Montano mine, Gulf Mt. Taylor, 

and Bokum Marquez. The latter two mines cause an average draw

down of 32 and 23 feet, respectively, on the Pueblo and a maximum 

drawdown of 200 and 130 feet, respectively, at the closest point 

of the Pueblo to the mine. 

Because the Westwater Canyon is at higher elevations at 

the basin boundaries, dewatering depths at mines are smaller 

there. The mines simulated in these areas, the Ambrosia Lake 

and Rio Puerco mines, caused little drawdown at the Pueblo. 

Conoco Bernabe Montano mine will dewater from down-thrown blocks 

of the Westwater causing about 1400 feet of drawdown on the 

Montano Grant. The increased vertical leakage caused by this 

drawdown will restrict the extent of the cone of depression 

from this mine. 

xiii 



350002480

7. 

8 . 

9. 

10. 

The area most likely to impact the water levels on the 

Pueblo extends in a north and northwest direction to a distance 

of about 60 miles from the northern boundary of the Pueblo. The 

drawdown on the Pueblo caused by a mine in this region after 30 

years of dewatering can be estimated by the relation: drawdown 

in feet~ 285- 160·log
10

(distance in miles). 

Water Q-:ual i ty 

Uranium mining and milling in the Church Rock and Crownpoint 

areas should not affect the quality of the Pueblo's water resources. 

High concentrations of heavy metals that have been found in 

suspended and bedload sediment of the Rio San Jose may be related 

to mining activities in the Ambrosia Lake area. 

Water in the lower Rio Paguate and Rio Moquino is thought 

to be contaminated by activities at the Jackpile mine; leakage 

from the Sohio millpond may, in the future, contaminate the Rio 

Moquino. The Gulf Mt. Taylor, Bokum Marquez, and Kerr-McGee Rio 

Puerco mines all have the potential to pollute surface water of 

the Rio Puerco drainage. 

A water quality monitoring program has been designed to 

monitor contaminant migration from existing pollutant sources 

and to collect baseline data where mining development is proposed. 

The monitoring program requires installation of staff/crest gages 

and bi-monthly sediment and water sampling at 7 stream sites. 

Water-level monitoring in the Westwater Canyon aquifer is suggested 
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at Conoco well WW-102 on the Bernabe Montano Grant. To monitor 

water levels in the Westwater Canyon and Dakota aquifers, 

completion of well 79-1 near Mt. Taylor is proposed. 
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LIST OF PLATES- - Continued 

19 . Potentiometric Surface of Layer 3 in 2030 from Mining 
Activities in Ambrosia Lake , Church Rock, and Mt . Taylor 
Areas, and the PNM Bisti Power Plant. 

20 . Potentiometric Surface of Layer 3 with Maximum Drawdown 
Expected from Mining Activities. 
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EFFECTS OF URANIUM MINE DEWATERING ON THE WATER 

RESOURCES OF THE PUEBLO OF LAGUNA, NEW MEXICO 

CHAPTER 1 

INTRODUCTION 

Since the discovery of uranium in the San Juan Basin in 

about 1950, mining has increased until today sofue 38 mines 

annually produce 20,000 tons of ore. Water use due to uranium 

mining now exceeds 24,000 acre-feet per year. Projections to 

the year 2000 indicate that 72 mines may use more than 58,000 

acre-feet of water per year (U.S. Dept. Interior, 1980). 

Most of this water is pumped for dewatering purposes from 

the Westwater Canyon Member of the Morrison Formation. Dewater

ing due to mining activities also occurs in the Jackpile sand

stone of the Brushy Basin Member. Approximately one third of the 

lands of the Laguna Pueblo are underlain by these two geologic 

units (about 220 square miles). 

Purpose and Scope of Investigation 

The present study was made to quantify the present and 

possible future effects of uranium mine activities on the water 

resources of the Pueblo of Laguna. The work has been divided 

into three parts. Part 1 is a compilation and analysis of 

existing data. Part 2 is a computer based groundwater flow 

model of the Jurassic Formations. Part 3 incorporates the 

results ob~ained in parts 1 and 2 into a surface- and groundwater 
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monitoring program to verify projected effects. This report is 

a compilation of all three parts. Not included in this report 

is the final aspect of this study: an evaluation of a tracer 

test to be conducted in the Ambrosia Lake area. That evalua

tion will follow in a separate report. 

The area delineated for intensive study includes the 

Pueblo of Laguna, and extends 60 miles north and west of the 

Reservation into the San Juan Basin. Most of our data collection 

effort was devoted to this area. Because previous modeling 

efforts (U.S. Geological Survey, 1978; Guyton, 1978; U.S. Dept. 

Interior, 1980) have predicted that the effects of uranium mine 

dewatering will extend throughout the San Juan Basin, our ground

water model includes areas from outside the 60 mile study area. 

Data used beyond this area, however, came from the previous model

ing efforts. 

Location of Study Area 

The Pueblo of Laguna occupies five separate parcels of land in 

Cibola, Valencia, Bernalillo, and Sandoval Counties, New Mexico. 

These parcels lie on the southeastern edge of the San Juan Basin, 

a structural groundwater basin which occupies northwestern New 

Mexico and parts of Arizona, Colorado, and Utah. There is not 

complete coincidence between the San Juan River Basin and the 

San Juan groundwater basin. In this report, the San Juan Basin 

will refer only to the latter. 

Figure 1 shows the Pueblo of Laguna, its position 
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within the San Juan Basin, and the 60 mile study area. Figure 2 

shows place-names in the Laguna Pueblo area that are used in 

this report. 

Sources of Geologic, Hydroloqic, and Chemical Data 

Geologic Data 

Because of the vast mineral reserves beneath the surface 

of the San Juan Basin, especially those of gas, oil, coal, and 

uranium, the geology of the Basin has been intensively studied 

for many years. The bulk of Chapter 2 was summarized from the 

many published sources available. 

Stratigraphic information, shown on the structure contour 

and isopachous maps, came from many sources. The State Engineer's 

Office in Santa Fe provided us with a number of site-specific 

geologic reports from uranium mining applications. The Environ

mental Improvement Division in Santa Fe provided many similar 

reports. Most of this information is generally unavailable 

outside of regulatory agency offices. 

Much stratigraphic information was obtained from drilling 

records kept at New Mexico Institute of Mining and Technology 

at Socorro and from the Land and Mineral Resources Office of 

the Laguna Pueblo. The construction of the various geologic, 

structure, and isopachous maps and the sources of data are 

given in Appendix A. 

Detailed lithologic descriptions are given only for the 

Laguna Pueblo area. Regional variations in lithology are dis-
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cussed in general terms. Special emphasis is placed on the 

Morrison Formation (Jurassic) which contains most of the uranium 

ore. In the Laguna Pueblo area, rock descriptions are taken 

primarily from Moench and Schlee (1967), Landis, and others 

(1973) and Kelley and Wood (1946). Descriptions of Tertiary and 

Quaternary units are tak~n from Lyford (1977). 

Stratigraphic nomenclature in the southern San Juan Basin 

has been in a state of flux, and many articles have been written 

in an effort to resolve some of the problems. To a large degree 

the nomenclature for the stratigraphic interval which crops out 

on the Laguna Pueblo has been clarified. Fortunately, the water 

bearing units in the Laguna area usually correspond to strati

graphic units which have been discussed and mapped by various 

authors. With few exceptions, the subsurface extent of these 

units is also well known. 

Little has been written concerning the water bearing 

properties of the rocks which underlie the Laguna Pueblo. Lyford 

(1977) authored a summary of groundwater investigations in the 

area of the Laguna Reservation and Dinwiddie and Motts (1964) sum

marized the availability of groundwater on parts of the Acoma 

and Laguna Reservations. Both reports dealt with the water 

bearing properties of the stratigraphic units in the area. Gordon 

(1961) and Cooper and John (1968) authored reports on the geol

ogy and groundwater in the Grants-Bluewater and Southeast 

McKinley County areas, respectively. 
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Hydrologic Data 

Water level data are generally of three types: static water 

levels measured in water wells open to the formation of interest, 

shut-in pressures from drill-stem tests, and elevations of 

springs and streams in outcrop areas. 

Static water levels measured in wells are generally the 

most ~ccurate of the three. The largest sources of inaccuracy 

are probably due to nearby pumping wells or incomplete recovery 

in the measured well or to measurements in wells open to several 

hydrogeologic units. Data were used for drawing potentiometric 

surface maps only when the stratigraphic interval to which the 

well was open was known. The effect that non-static conditions 

may have had on the water-level data caused considerable diffi

culty when contouring steady-state potentiometric surfaces. 

Locally, there may be some error in our estimate of pre-mining 

water levels. This is particularly evident in the Ambrosia Lake 

area. 

Water-level data came mainly. from the USGS WATSTOR program 

in Albuquerque, uranium mine engineering and consulting reports, 

and the published literature. 

Shut-in pressures from drill-stem tests are generally the 

only water-level data available inward from the Basin margins. 

The Jurassic formations are too deep and the water is too saline 

there for human use. The scatter of the data attests to its 

general unreliability for use in constructing potentiometric 

surface maps. Contouring in the center of the Basin was done 
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using some of these data and ignoring others. Where conflicting 

data existed, contouring was done using our interpretation of 

the groundwater system, sometimes sacrificing the best fit of 

the data. Guyton's (1978) report for Phillips Petroleum Co. was 

the main source of drill-stem test data. 

The surface elevation of a spring is generally assumed to 

be equal to or slightly lower than the level of the water in 

the aquifer feeding it. In this report the assumption is made 

that spring elevations represent water levels in the formation 

from which they emerge. A small error may result from this 

assumption. The various geologic maps shown in Figure A~l were 

used to pick the aquifers associated with these springs. 

Most of the water-level data have been published recently 

by the USGS (Frenzel, Craigg, and Padgett, 1981), therefore 

these data have not been tabulated separately in this report. 

All data used, however, are shown on the appropriate potentiometric 

surface maps. 

Information on the hydraulic characteristics of the various 

geologic units came from a variety of sources, which are tab

ulated in this report. In several cases we re-analyzed draw

down or recovery portions of aquifer tests when we felt that the 

original analysis could be improved. In these cases, we analyzed 

those portions of the data that reflected the long-term trans

missivity of the test area. 

Chemical Data 

Chemical analyses of water samples came from many sources. 

Most analyses were from the USGS WATSTOR program. Other analyses 

8 



350002491

were taken from various engineering reports of the uranium 

companies and from records at the Environmental Improvement 

Division. 

The quality of the data is quite variable, and a substan

tial number of analyses are questionable. Cation-anion balances 

were recalculated in this study for all analyses. Although a 

good balance does not quarantee that the analyses are correct, 

such balances commonly pinpoint inaccurate or incomplete analyses. 

Only those data sets where the sums of cations and anions 

(as meq/1) agree within 5 percent were used in our geochemical 

interpretations. All analyses, however, are tabulated in this 

report. They are compiled as Appendix B. 
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Organization of Report 

This report consists of one volume and a series of maps 

bound .separately. The three appendices in the back of this 

volume contain geologic information, chemical data, and partic

ulars on the construction of the steady-state and transient 

models, respectively. 

For the reader's ease, we have called illustrations Figures 

if they appear in the text, and Plates if they are in the 

accompanying binder. 
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CHAPTER 2 

GEOLOGY 

The San Juan Basin is a Laramide structural basin, bounded 

by monoclinal folds on the north, northeast, and west. Faults 

bound the basin on the east and southeast. The Laguna Pueblo 

11es in the southeasternmost corner of the Basin in what is 

known as the Acoma Sag (Figure 3). To the east is the Lucero 

Uplift and the Rio Puerco Fault Zone, both north-south trend

ing fault zones. To the west of the Pueblo are the Zuni Moun

tains, an anticlinal upwarp. Northwest of the Pueblo is Mount 

Taylor and Mesa Chivato, both Tertiary volcanics. 

The purpose of the geologic portion of this study is to 

support development of a computer model of the groundwater 

flow system near the Laguna Pueblo; henc~ it is detailed in the 

Laguna Pueblo area and more generalized elsewhere. Geologic, 

isopach and structure contour maps have been constructed follow

ing these guidelines. 

Structure 

The major structural elements of the San Juan Basin are 

shown in Figure 3 (Kelley, 1957). The San Juan Basin is a 

Laramide (Late Cretaceous--Early Tertiary) structural basin 

(Woodward and Callender, 1977) and is composed of the central 

Basin and the Chaco Slope. It is bounded on the west by the 
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Defiance Uplift, which is roughly continuous with the Hogback 

Monocline on the northwest and north. The Gallina-Archuleta 

Arch forms the boundary on the northeast between the San Juan 

and Chama Basins. On the east the basin is bounded by the 

Nacimiento Uplift, the Rio Puerco Fault Zone and the Lucero 

Uplift. On the south are the Acoma Sag, Zuni Uplift and 

Gallup Sag. _North of the Zuni Uplift and Acoma s~g is the 

gently north-dipping Chaco Slope. 

The Defiance Uplift is an elongate, north-trending arch 

with a steep eastern limb called the Defiance Monocline with 

approximately 7000 feet of structural relief (Woodward and 

Callender, 1977). 

The Four Corners Platform lies in the northwest corner of 

the Basin, and is separated from it by the Hogback Monocline. 

As much as 8000 feet of structural relief exists across the 

Hogback Monocline in New Mexico with a maximum dip of 60° 

(Woodward and Callender, 1977). North of the Hogback Monocline 

is the San Juan Dome, a complex uplift covered with silicic 

volcanics of the San Juan Mountains volcanic field. Kelly 

(1957) postulated up to 20,000 feet of structural relief across 

the Hogback Monocline in this area, where the stratigraphic 

sequence is constructed above the 14,000 foot Precambrian, 

Needle Mountain Dome. 

Northeast of the central basin is the Gallina-Archuleta 

Arch, which separates the San Juan Basin from the Chama Basin 

(Chama Sag of Figure J). This arch is strongly asymetric, 

having a steep west limb with up to 13,000 feet of structural 
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relief, and a more gentle east limb with only about 1500 feet 

of structural relief. The west limb of the arch is steeper 

at its southern end (Woodward and Callender, 1977). 

The Nacimiento Uplift bounds the Basin on the east. This 

uplift consists of an east-tilted block, bounded on the west 

by a north-trending thrust or a high-angle reverse fault. At 

depth the fault dips steeply along its entire length, but 

flattens near the surface at its northern end. Paralleling the 

fault to the west is a long north-trending syncline, which has 

a steep, locally overturned, east limb and a west limb sloping 

gently into the basin (Woodward and Callender, 1977). Farther 

south the Nacimiento Uplift blends into, or is truncated by, 

the Rio Puerco Fault Zone. 

The Rio Puerco Fault Zone consists of northwest-trending 

folds, monoclinal folds, and northeast-trending en-echelon 

normal faults. Total structural relief is about 3000 feet. 

Various episodes of deformation occurred during the entire 

Ceno~oic (Woodward and Callender, 1977). 

The Lucero Uplift is a complex fault zone along the eastern 

side of Mesa Lucero south of the Rio Puerco fault zone. 

Laramide, west-dipping thrusts and Late Cenozoic normal faults 

are found in the uplift (Kelley and Wood, 1946). 

The Acoma Sag, on which the Pueblo_ of Laguna is located, is 

a broad, north-plunging syncline with a moderately steeply dipping 

west limb (adjacent to the Zuni Uplift) and a gently dipping 

(from Mesa Lucero) east limb. 
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The Zuni Uplift is a doubly-plunging anticlinorium trending 

northwest. The northeastern limb blends into the Chaco Slope. 

On the west the uplift is bounded by the Nutria Monocline, which 

drops into the Gallup Sag. 

Stratigraphy 

Permian System 

The oldest rocks which crop out on the Pueblo of Laguna 

are Permian in age. In ascending order, these are the Yeso 

Formation, Glorieta Sandstone, and the San Andres Limestone. 

Prior to deposition of the Yeso Formation, rocks of the 

Magdalena Group (Pennsylvanian Age) were deposited in marine 

waters (Moench and Schlee, 1967). This was followed by a 

brief period of continental deposition (Abo Formation of 

Permian Age). Marine conditions returned, and the Yeso Forma

tion, Glorieta Sandstone, and San Andres Limestone were deposited. 

Subsequently, a long period of erosion occurred, during 

which time solution porosity developed in the San Andres 

Limestone in the Grants-Bluewater area (Gordon, 1961) and 

probably in the Prewitt-Thoreau areas. This type of porosity 

apparently does not exist in the Laguna area (Lyford, 1977). 

The Yeso Formation consists of two members, the lower 

Mesita Blanca Sandstone member and the upper Los Vallas member. 

The Mesita Blanca Member is the same as the De Chelly Sandstone 

in the Four-Corners Region (Baars and Stevenson, 1977). The 
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Mesita Blanca member consists of sandstone about 250 feet thick 

at the Carrizo Arroyo section (just south of Mesa Lucero) of 

Kelley and Wood (1946). The lower part of the Los Valles member 

is about 1000 feet thick and consists of clastic sandstones with 

thin persistant limestone beds. The upper one-half to two-thirds 

of the unit consists of up to 50% gypsum or anhydrite inter

bedded with sandstone, shale, siltstone and minor limestone. 

The Glorieta Sandstone conformably overlies the Yeso Forma

tion. It consists of about 200 feet of sandstone with a per

sistant evaporite bed about 20 feet thick in the middle of the 

unit. 

The Glorieta Sandstone is conformably overlain by the San 

Andres Limestone; it can be divided into two portions--a lower 

evaporite and an upper limestone. The evaporite unit is about 

350 feet thick in the Carrizo Arroyo section and contains 

interbedded shale and limestone. The upper limestone unit is 

about 100 feet thick. 

The upper contact of the San Andres Limestone ' is an ero

sional unconformity of low relief beneath the Late Triassic 

Chinle Formation. 

The Abo, Yeso and Glorieta Formations do not extend across 

the entire San Juan Basin. Baars and Stevenson (1977) have 

indicated the extent of the Permian rocks in the basin. 

Triassic and Early Jurassic(?) Rocks 

The ·Triassic rocks in the study area consist of the Chinle 

Formation and the Glen Canyon Group. Over most of the Basin 
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only the Chinle is present; the Glen Canyon Group is truncated 

beneath the unconformity at the base of the Carmel Formation or 

Entrada Sandstone and exists only in the far west and northwest 

corners of the Basin. The approximate extent of the various 

units of importance in the Glen Canyon Group (after O'Sullivan 

and Green, 1973) is shown on the isopach map of the San Rafael 

Group (Plate 7). Thickness of the Glen Canyon Group rocks is 

also included with the San Rafael Group on that plate. 

Overall, Triassic rocks are thickest along the west edge 

of the Basin (greater than 1500 feet) and thin in a northeast 

direction to about 300 feet in the northeast corner of the 

Basin (O'Sullivan, 1977). 

Chinle Formation 

In the area of the Laguna Reservation the Chinle Formation 

crops out in broad, scattered exposures. It also occurs in 

the near subsurface beneath Quaternary alluvium and basalt in 

an east-northeast trending band seven to eight miles wide which 

runs between El Rito and Mesa Lucero. 

Two incompletely exposed members of the Chinle can be 

mapped in the Laguna area (Moench and Schlee, 1967). These are 

the lower Petrified Forest Member and the upper Correa Sand

stone Member. 

The upper 200 plus feet of the Petrified Forest Member are 

described as gray-red calcareous mudstone and siltstone. The 

Correa Sandstone Member is up to 100 feet thick and composed 

of well-cemented arkosic to subarkosic sandstone with 
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conglomeratic lenses at the bottom and siltstone lenses in the 

upper part. In the Mesita deep test-hole (Lyford, 1977) 

located in T.9N., R.SW., section 12, no sandstone or con

glomerate was described in the upper p~rt of the 990 feet of 

rocks assigned to the Chinle Formation. Moench and Schlee 

(1967) mapped the outcrops at El Rito as Correo Sandstone. 

Consequently, part or all of the rocks assigned to the Jurassic 

Entrada Sandstone in the Mesita test hole may belong to the 

Correo Sandstone Member of the Chinle Formation. 

The Petrified Forest Member is thought to be composed of 

flood plain deposits, with episodic volcanic input (bentonite 

layers), while the Correo Sandstone is described as fluvial in 

origin (Moench and Schlee, 1967). Diabase (holocrystalline and 

aphanitic) intervals up to 37 feet thick are common in the 

upper half of the Mesita test hole. Although these are likely 

to be Quaternary or Tertiary dikes or sills, no metamorphic 

effects are described in the adjacent sediments. 

Glen Canyon Group 

The Glen Canyon Group overlies the Chinle Formation in 

the western and northwestern parts of the Basin. It includes 

(in ascending order) the Rock Point and Lukachukai Members of 

the Wingate Sandstone (Triassic), the Kayenta Formation 

(Triassic) and the Navajo Sandstone (Triassic and Early 

Jurassic). 

Both members of the Wingate Sandstone pinch out along 

NNE-trending lines (see San Rafael isopach map, Plate 7). 
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The Lukachukai Member was thought by various authors to extend 

as far east as the northern Zuni Mountains (Smith, 1954; 

Harshbarger and others, 1957). More recent work by Green (1976) 

has shown that these beds belong to the Entrada Sandstone. 

The Kayenta Formation consists of fine- to coarse-grained 

sandstone with minor interbedded siltstone and shale. Where 

its entire thickness is present, it is about 100-150 feet 

thick (O'Sullivan and Green, 1973). It is present only in the 

far northwest corner of the Basin. 

The Navajo Sandstone is composed of fine- to very fine

grained, well-sorted quartz grains. The Navajo Sandstone is 

more than 700 feet thick west of the geologic map area (Plate 2) , 

but probably never reaches this maximum in the map area, thinning 

to a feather edge at the line shown on the San Rafael Group 

isopach map (Plate 7). 

Jurassic Formations 

Rocks of Jurassic age in the area of the Laguna Pueblo 

form the major bedrock aquifers. Also, uranium mining activity 

is concentrated in the Jurassic Morrison Formation. 

In ascending order, the stratigraphic units of the Jurassic 

system are the Carmel Formation, Entrada Sandstone, Todilto 

Limestone, Summerville Formation (or Wanakah Formation in 

Colorado) , Bluff Sandstone (or Junction Creek Sandstone in 

Colorado) of the San Rafael Group, and the Morrison Formation. 

To the west and south of the Pueblo the Cow Springs Sandstone 

and Zuni Sandstone (respectively) are mapped. These units are 
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equivalent, in part or whole, to the Bluff Sandstone and 

Morrison Formation. With the exceptions of the Cow Springs and 

Zuni Sandstones and the Carmel Formation, all of these units are 

regionally extensive. 

San Rafael Group 

The San Rafael Group includes the Carmel, Entrada, Todilto, 

Summerville and Bluff rock units. On Plate 7 it also includes 

the Cow Springs, Zuni, Junction Creek and Wanakah units. Figure 4 

schematically shows the lithologies of the San Rafael Group 

in the Laguna Pueblo. 

Carmel Formation. The Carmel Formation is restricted to 

the western edge of the Basin. The San Rafael Group isopach 

map shows the pinchout line of the Carmel Formation. O'Sullivan 

and Craig (1973) placed rocks that crop out along the north side 

of the Zuni Mountains in the Carmel Formation. Other authors 

placed these rocks with the Wingate Sandstone, as discussed 

above. In this study and other recent works these rocks are 

considered to belong to the Entrada Sandstone. 

The Carmel Formation consists of shale, in beds up to 20 

feet thick, with minor sandstone interbeds. The shale is 

locally sandy or silty. 

Entrada Sandstone. The Entrada Sandstone crops out in a 

thin band of cliffs southwest and east of Mesita and south of 

Mesa Gigante. Across much of the southern San Juan Basin the 

Entrada can be broken into three units consisting of upper and 
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lower sandstone units and a middle siltstone unit. The Entrada 

rests conformably on the Carmel Formation in the westernmost 

part of the Basin, but lies unconformably on the Chinle over 

most of the area. 

The contact between the lower and middle units is even 

and shows no sign of erosion. The upper sandstone unit and the 

middle siltstone unit interfinger with one another, one thicken

ing at the expense of the other while the combined thickness 

remains about constant. 

The lower sandstone unit is a well-cemented (calcite and/or 

quartz), cliff-forming sandstone up to 30 feet thick. It is a 

light-brown, fine- to coarse-grained sandstone that fines upward 

and to the northeast. Conglomerate lenses are present locally 

in scours at the base. 

The middle siltstone unit is 35-40 feet thick at Petoch 

Butte and 75-80 feet thick at Mesa Gigante. It is light 

reddish-brownand forms slopes in outcrop. It is friable, 

well-cemented, contains minor fine-grained sandstones, and is 

sandier toward the top. The unit appears to thicken north

westward of the reservation. 

The upper sandstone unit of the Entrada is 80-200 feet 

thick with thickest sections in the southeast part of the 

Basin. It is planar or trough cross-bedded with sets up to 

10 feet thick. Grain size generally decreases upward and 

northward and varies from coarse to very fine. 

The Entrada Sandstone was apparently derived from the 

Mogollon Highland to the south (Harshbarger and others, 1957). 
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The lower sandstone unit is fluvial in origin; the middle silt

stone represents deposition in shallow water or a tidal flat; 

the upper sandstone was probably fluvial in origin and reworked 

by winds. 

Todilto Limestone. The Todilto Limestone crops out in 

a pattern similar to that of the underlying Entrada Sandstone. 

The contact between these units is generally sharp, with some 

local intertonguing. In the Laguna district the Todilto con

sists of two sub-units, a lower limestone unit and an upper 

gypsum-anhydrite unit (Moench and Schlee, 1967). The lower 

limestone is 2-36 feet thick, but laterally quite extensive. 

It is laminated in its lower part and massive above. The unit 

is very-fine to coarse-grained and locally brecciated. 

The upper evaporite unit is present in lenses up to 75 

feet thick. A leached breccia often exists at the contact 

zone between the evaporite and limestone units. The upper 

contact is poorly exposed. 

The Todilto was deposited in shallow, enclosed lucustrine 

conditions or in a marine embayment with a high dissolved salt 

content. 

Summerville and Wanakah Formations. The Summerville 

Formation crops out in narrow bands south and southwest of 

Laguna arid north and east of Mesita. It is apparently conform

able with the underlying Todilto Limestone. 

The Summerville consists of interstratified mudstones and 

sandstones averaging about 130 feet thick. Sandstone layers 
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are fine- to very fine-grained orthoquartzites or subarkoses. 

Sand content increases upward. The Summerville Formation is 

probably a near-shore, shallow-marine deposit. 

The Wanakah Formation in Colorado is the lateral equivalent 

of the Summerville Formation. It is composed of limy, sandy 

siltstone, fine-grained sandstone and limestone. It is thin, 

varying from 25 to 100 feet thick (Haynes, Volgel and Wyant, 

1972). Santos (1975) reported that the Summerville is absent 

north of lat 37°37 1 30" N.; Stone and Mizell (1978) have shown 

it to be present in the western portion of the basin. 

Bluff Sandstone and Equivalent Units. The Bluff Sandstone 

crops out south of the Rio San Jose, west of Mesita, and 

around Mesa Gigante. In the Laguna area the Bluff Sandstone 

ranges from 200 to 400 feet thick, averaging about 300 feet 

(Moench and Schlee, 1967). Two parts are recognized. The lower 

part is reddish-brown to pale-orange quartzose sandstone with 

alternating horizontal beds and small- to medium-scale cross

bedded cosets. This part is well-cemented, very fine- to 

medium-grained and of fluviatile or near-shore, regressive 

origin. The upper part has large-scale cross-bedded cosets. 

It is a well-sorted, fine- to medium-grained, moderately cemented 

quartzose sandstone of eolian origin. 

The Cow Springs Sandstone in the southwest San Juan Basin 

and the Zuni Sandstone in the Acoma Sag area are both laterally 

equivalent to, and intertongue with, the Bluff Sandstone. All 

three are eolian or intradune deposits. 
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extensively with the Cow Springs Sandstone (see San Rafael Group 

isopach, Plate 7). Plate 3 is a fence diagram (after Harsh

barger and others, 1957) showing relationships of these Jarassic 

units in western New Mexico and eastern Arizona. 

In the Laguna Pueblo area the Recapture Member is usually 

less than 50 feet thick and locally absent where streams of the 

Westwater Canyon Member have scoured it away. The Recapture 

consists of interstratified mudstone, siltstone, sandstone and 

limestone. The sandstone is typically fine-grained quartz and 

feldspar and is clay-cememted, averaging 16% clay (up to 30%) 

(Moench and Schlee, 1967). 

Westwater Canyon Member. The Westwater Canyon Member is 

generally 10 to 60 feet thick in the Laguna area, but ranges up 

to 100 feet. It is locally absent on the south end of Mesa 

Gigante. The Westwater Canyon Member is a ~oorly sorted, fine

to coarse-grained, arkosic or subarkosic sandstone, averaging 

51% quartz with abundant perthite, microcline, plagioclase, and 

sedimentary and igneous rock fragments. Grains are angular to 

rounded and vary from well-cemented (with clay and silica) to 

uncemented. Cross bedding is small- to medium-scale. A me

andering or braided stream system deposited the sands that com

prise this member. 

Brushy Basin Member. The Brushy Basin Member is the thickest 

and most widely exposed unit in the Morrison Formation, ranging 

from 220 to 300 feet thick. The member is composed primarily 
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If it is considered as one unit, this interval thickens 

to the south and west. The Cow Springs is very thick in the 

west, where it is laterally equivalent to the Morrison Formation 

(see the San Rafael isopach map, Plate 7), and interfingers 

extensively with the Recapture Member (Harshbarger and others, 

1957). 

In Colorado .the. later-al equivalent tG the Blu-f-f is named 

the Junction Creek Sandstone (Haynes, Vogel and Wyant, 1972). 

It is a fine- to coarse-grained eolian sandstone about 275 

feet thick. 

Morrison Formation 

The Morrison Formation crops out extensively on the Mesa 

flanks west, north, and east of Laguna, and in the northern 

part of the Bernabe Montano Grant. It consists of four members: 

Salt Wash, Recapture, Westwater Canyon, and Brushy Basin. 

Figure 5 schematically shows the lithologies of the 

Morrison Formation in the Pueblo area. 

Salt Wash Member. The Salt Wash Member is composed of 

sandstone and claystone (Craig and others, 1955). It is present 

only in the northeast part of the Basin and is a maximum of 

about 300 feet thick. 

Recapture Member. In the Laguna area the Recapture Member 

lies with a sharp, or locally intertonguing, contact on the 

Bluff Sandstone (Moench and Schlee, 1967). North and northwest 

of the Zuni Mountains the Recapture Member intertongues 
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of greenish mudstones. Interlayered sandstone lenses up to 85 

feet thick crop out in the Arch Mesa and La Gotera Quadrangles 

(Moench and Puffett, 1963; Moench and others, 1965). Sandstone 

beds up to 5 feet thick are fairly common throughout. Thin 

limestone beds are also common. 

The Jackpile sandstone is the uppermost sandstone unit in 

the Brushy Basin Member. It is present in a north-northeast

trending band that extends from the Paraje area on the Rio San 

Jose to just west of the Nacimiento Mountains (Santos, 1975). 

It is locally discontinuous within this band. The width of the 

band perpendicular to the long axis is poorly known, but is 

probably between 10 and 20 miles. Moench and Schlee (1967) 

believe that the Jackpile sandstone was deposited in a contem

poraneously forming synclinal basin, although evidence for this 

deformation is lacking elsewhere (Santos, 1970, 1975). 

The Jackpile has a chalky white cast in its upper part from 

secondary kaolinization, and is grey to pale-orange in the lower 

part. The unit is friable, poorly to moderately well sorted 

quartzose with minor feldspar, clay galls, rock fragments and 

chert. The unit is generally fine- to medium-grained, but is 

coarser at its base (where it is calcite cemented) than at the 

top (where it is clay cemented). The rock is massive or has 

medium-scale cross-bedded cosets. Plant fragments (sometimes 

silicified) and other carbonaceous material are found locally, 

and are usually present with uranium ore deposits. 

An isopach map of the Jackpile sandstone has been drawn 
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by Moench and Schlee (1967) and Santos (1975). This map is 

reproduced on the isopach map of the intertonguing Dakota 

Sandstone/Mancos Shale interval, Plate 11. 

Early Cretaceous Formations 

The Burro Canyon Formation of early Cretaceous age, is 

present only in the northern parts of the San Juan Basin. 

According to Haynes, Vogel and Wyant (1972) it pinches out 

near the San Juan River. Harshbarger and others (1957) show it 

pinching out north of Bitlabito, about half way to the Colorado/ 

New Mexico border (Plate_ 3) . 

The Burro Canyon Formation is a fluvial deposit consisting 

of quartz sandstone, conglomerate, mudstone, shale, and silt

stone. It averages about 150 feet thick, and thins southward 

beneath the Dakota Sandstone (Haynes, Vogel and Wyant, 1972). 

The Burro Canyon Formation is mapped with the Mancos Shale/ 

Dakota Sandstone interval of Figure_ 5 and in the isopach map, 

Plate 11. 

Late Cretaceous Formations 

Late Cretaceous Rocks of the San Juan Basin include the 

Dakota Sandstone, Mancos Shale, Gallup Sandstone, Crevasse 

Canyon Formation, Point Lookout Sandstone, Menefee Formation, 

Cliff House Sandstone, Lewis Shale, Pictured Cliffs Sandstone, 

Fruitland Formation, and Kirtland Shale (Molenaar, 1977). 

These rocks have complex intertongueing relationships due 

to repeated transgressions and regressions of the Late Cretaceous 

shoreline. The shales generally represent open marine deposi-
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tion and are usually separated laterally and vertically from 

non-marine deposits by near-shore sandstone bodies. Figure 6 

is a schematic stratigraphic section of Late Cretaceous Rocks 

that run from the Zuni Mountains on the south to about 40 miles 

east of Durango, Colorado on the north. 

Dakota Sandstone and Lower Mancos Shale. The Dakota 

Sandstone is Late Cretaceous in age and has an unconformity 

at its base. Regionally this is an angular unconformity, with 

successively older formations truncated to the south. The 

sandstone represents the transgressive shoreline deposits of 

the Late Cretaceous Mancos Sea. Hence, the Dakota Sandstone 

becomes younger to the south and west. Three younger tongues 

of Dakota sandstone are present in the Lower Mancos Shale, 

and represent off shore sand bars (S. Hook, personal communi

cation, 1981). 

In ascending stratigraphic order the rock units in the 

Dakota Sandstone-Lower Mancos Shale interval are the Oak 

Canyon Member of the Dakota Sandstone, the Cubero Sandstone 

Tongue of the Dakota Sandstone, the Clay Mesa Shale Tongue of 

the Mancos Shale, the Paguate Sandstone Tongue of the Dakota 

Sandstone, the Whitewater Arroyo Shale Tongue of the Mancos 

Shale, and the Twowells Sandstone Tongue of the Dakota Sandstone. 

These units are shown in the composite stratigraphic section, 

Figure 5. 

The Oak Canyon Member can be divided into upper and lower 

parts. The upper part is largely shale, and should probably 
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be considered a tongue of the Mancos Shale, which separates the 

lower part of the Oak Canyon Member from the overlying Cubero 

Sandstone Tongue. 

The lower part of the Oak Canyon Member of the Dakota 

Sandstone is 33 feet thick in the section reported by Landis, 

Dane and Cobban (1973) near Laguna (in T.lON., R.SW, sections 

20 and 21). It is composed of orange or brown, fine-grained 

or silty sandstone. 

The upper part of the Oak Canyon Member is predominatly 

siltstone and shale with some limestone and bentonite. The 

unit is multicolored and is 40 feet thick. 

The Cubero Sandstone Tongue of the Dakota Sandstone is 

50 feet thick in the Laguna section of Landis, Dane and Cobban 

(1973) (Figure 5). It is composed of fine- to very-fine-grained, 

gray or orange-gray sandstone with some siltstone. 

The Clay Mesa Shale Tongue of the Mancos Shale consists 

of 69 feet of shale and siltstone in the Laguna section. 

The Paguate Tongue of the Dakota Sandstone is 61 feet 

thick in the section. It is formed of gray, very fine- to 

medium-grained sandstone with some silt. 

The Whitewater Arroyo Shale Tongue of the Mancos Shale is 

90 feet of shale, siltstone, and bentonite. 

The Twowells Sandstone Tongue of the Dakota Sandstone is 

a silty, very fine- to fine-grained sandstone 73 feet thick. 

The total Dakota Sandstone/Mancos Shale interval (Kmd of 

Figure 5) averages about 300- 350 feet thick. In the northern 

part of the basin this thickness remains about constant, (see 
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the isopach map of Kmd, Plate 11). Molenaar (1977) (Figure 6 

of this report) showed the Paguate Tongue extending far north, 

into Colorado, and the Twowells as far north as Farmington, 

New Mexico. Although the exact extent of specific tongues 

could not be determined from the well logs studied, it appears 

that the generalized lithology of the interval, about half 

shale and half fine-grained, silty sandstone, remains true 

throughout the basin. 

Upper Mancos Shale 

The lower part of the Upper Mancos Shale is called the 

Graneros Shale Member. In the northern part of the basin the 

Graneros Shale is laterally equivalent to the Clay Mesa and 

Whitewater Arroyo Tongues of the Mancos discussed above 

(Molenaar, 1977), and also includes shales above the Twowells 

Sandstone Tongue of the Dakota Sandstone elsewhere. The 

Graneros Shale, composed of dark gray shale, is thickest on 

the southeast side of the San Juan Basin (350 feet) according 

to Molenaar (1977). 

Above the Graneros Shale Member is the Greenhorn Limestone 

Member which is present over much of the San Juan Basin. It 

ranges in thickness from about 40 to 70 feet and consists of 

calcareous shale and argillaceous limestone. 

The Greenhorn Limestone in the southeastern San Juan Basin 

is overlain by about 200 feet of Mancos Shale, which in turn is 

overlain by the Semilla Sandstone Member of the Mancos Shale 

(Dane and others, 1968). The Semilla Sandstone is the lateral 
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equivalent of the lower Gallup or Atarque Member of the Gallup 

Sandstone of earlier authors (Hook, personal communication, 1981). 

The Semilla is a well-sorted, fine- to medium-grained sandstone, 

about 70 feet thick near La Ventana. Elsewhere it is comprised 

of thin, silty or sandy discontinuous lenses of off-shore bar 

sands, and is overlain over much of the San Juan Basin by the 

Juana Lopez Member of the Mancos Shale. 

The Juana Lopez Member of the Mancos Shale is 107 feet 

thick at its type locality on the southeast side of the San 

Juan Basin. It is composed of thinly interbedded calcarenites, 

arenaceous sandstone and shale. 

Overlying the Juana Lopez Member is more Mancos Shale. 

In the Gallup and Zuni areas this interval is called the 

Pescado and D-cross Tongue, respectively. This interval is 

150 to 180 feet thick in the Zuni and Acoma areas (Molenaar, 

1977). 

Mesaverde Group 

The Gallup Sandstone lies above the Mancos Shale, in the 

southern part of the basin and pinches out in the center of 

the Basin along a northwest-trending line (see the isopach map 

of the Mancos Shale, Plate Y2). This pinching out causes a 

discontinuity in the isopach lines for the Mancos Shale. Above 

the Gallup Sandstone is the upper Mancos Shale, which is 

divided farther south into the Satan and Mulato Tongues of the 

Mancos Shale by the Dalton Sandstone and the Hosta Tongue of 

the Point Lookout Sandstone. The main body of the Point Lookout 
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Sandstone lies above the Upper Mancos Shale everywhere in the · 

basin. South of the Gallup pinchout the lower Mancos Shale is 

about 700 to 900 feet thick; north of the Gallup pinchout the 

Mancos Shale (upper and lower) is about 2000 feet thick. 

Gallup Sandstone. The Gallup Sandstone represents the 

first major regression of the Late Cretaceous Mancos Sea. It 

is comprised main ly of marine sandstone but has other facies 

developed locally (Stone, 1981). The Gallup is conformable on 

the lower Mancos Shale. The upper contact is an unconformity 

along part of its reach where it is in contact with the upper 

Mancos Shale. Discontinuous offshore-sand-bar bodies such as 

the "Bisti Bar" and the basal Niobrara Sandstone exist north 

of the Gallup pinchout. These lie at approximately the same 

level as the Gallup main body, but are younger than the 

unconformity. 

Younger Late Cretaceous Rocks. The Crevasse Canyon Forma

tion lies conformably over the Gallup Sandstone, and represents 

continental deposits south and west of the Mulatto and Satan 

Tongues shore line (Figure 6). 

The Point Lookout Sandstone is a regressive, marginal

marine sandstone which lies above the upper Mancos Shale. 

The Menefee Formation overlies the Point Lookout Sandstone, 

and represents non-marine deposition. It is composed of flood

plain shales, fluvial sandstones, and several coal deposits. 

The Cliff House Sandstone represents the next marine 

transgression, and is composed of marginal-marine sands. 
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Following deposition of the Lewis Shale in marine waters, the 

regressive Pictured Cliffs Sandstone was deposited. This unit 

represents the final retreat of the sea from the San Juan Basin 

area. 

Above the Pictured Cliffs Sandstone lies the non-marine 

Fruitland Formation consisting of coastal-plain deposits. This 

was followed by deposition of the Kirtland Shale, a coastal- or 

alluvial-plain deposit of shale and sandstone. 

Quaternary-Tertiary Rock Units 

Santa Fe Group 

The Santa Fe Group crops out along the eastern margin of 

the Rio Puerco Fault Zone and the Lucero Uplift. It is composed 

primarily of unconsolidated gravel, sand and clay. The unit 

thickens rapidly eastward into the Albuquerque-Belen Basin. 

Igneous Rocks 

Dikes and plugs of Quaternary-Tertiary basalts are present 

in a band that trends north-northeastward from the southern 

Reservation boundary, and runs between Laguna and Mesita, and 

between Mesa Prieta and· Cebolleta Mesa. Both of these mesas 

are capped by Quaternary-Tertiary basalt flows. The most 

extensive of these Quaternary-Tertiary volcanies is the Mt. Taylor 

series that is composed of basalt flows, alluvium and more 

silicic volcanics. 

Quaternary basalt. Quaternary basalt crops out in several 
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areas in the southeast part of the Basin. About 1150 square 

miles of basalt-covered valley south of Grants, called "The 

Malpais", may once have been connected to a similarly named flow 

north of Bluewater. This lava flowed down the Rio San Jose 

valley over older alluvium. In turn the lava flows were buried· 

in places by more alluvi~. There may be a connection between 

t h e flows near Grants i n the Ri o San J o se and the basalt out

c r ops in t he Laguna area. 

Alluvium 

Quaternary alluvium in the southwest part of the basin 

lies primarily as thin mantles atop the mudstones, siltstones, 

and shales of the Chinle and upper Mancos formations, and the 

sandstone of the San Rafael Group. Less areally extensive 

but much thicker deposits occur in stream valleys. 
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CHAPTER 3 

GROUNDWATER 

This chapter discusses groundwater in the Permian through 

Lower Cretaceous geologic sequence. After a description of the 

regional hydrologic setting, the hydrogeology of each of the 

major flow s~stems is pre~~nted, with particuLar emphasis on 

those parameters of importance in the numerical model. The 

latter part of the chapter describes the steady-state numerical 

simulation of the groundwater flow system, which was performed 

using a four-layer, three-dimensional finite difference model. 

All measured water levels used to calibrate the numerical 

model are on steady-state potentiometric surface maps; Platesl3 

14, 15, and 16. All aquifer test information used to construct 

each flow layer is tabulated as Table 1. 

Regional Hydrologic Setting 

Groundwater in the San Juan Basin may be viewed as one 

large, dynamic flow system. This is commonly the case in mature, 

compacted basins, such as the San Juan Basin. The system is 

characterized by recharge in outcrop areas, flow approximately 

down the dip of beds, and discharge that is mostly through upward 

leakage. Different patterns of water circulation are present. 

Shallow, more active sub-systems carry the majority of flow, 

while deeper circulation sub-systems show much longer flow paths, 

zones of stagnation, and longest travel times. Except in 
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Table 1. 

Test Site 

Rio San Jose 
Alluvium .. 

" 
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" 
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" 

" 
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,, 

" 
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" 
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Results of aquifer tests for wells penetrating Cretaceous, Jurassic, or alluvial 
aquiters in the southern San Juan Basin. 

Test Results* 

2T s b K ft-l 
Location Date Duration ft ft/day s Remarks By Source ft /day s 

9.6.2.123 1975 24 hrs. 265 USGS Lyford, 1978 

9.6.5.222 1975 24 hrs. 3150 .14 55 58 2,6xl0 
-3 USGS Lyford, 1978 

10.6.31.434 1960 45 min. 200 50 1.3 USGS Lyford, 1977 

10.6.31.443 1960 24 hrs. 3200 38 23 USGS Dinwiddie & Motts, 
1964 

10.6.35.322 1960 12 hrs. 400 55 7.3 USGS Dinwiddie & Motts, 
1964 

10.6.35.342 1960 12 hrs. 7900 68 117 cited report: USGS Dinwiddie & Motts, 
T = 17000 ft2/day 1964 

10.7.29.214 1960 414 89 4.7 USGS Dinwiddie & Motts, 
1964 

10.7.35.21 1960 20 hrs. 590 12 5.3 cited report: USGS Dinwiddie & Motts, 
T = 8000 ft2/day 1964 

10.7.35.232 1960 20 hrs. 1060 22 8.7 USGS Lyford, 1977 

10.7.36.212 1970 40 hrs. 11500 USGS Lyford, 1977 

10.7.36.221 1970 20 hrs. 6400 ~50 43 USGS Lyford, 1977 

10.7.36.322 1975 6 hrs. 630 USGS Lyford, 1978 

10.7.36.424 1975 24 hrs. 7000 20 58 USGS Lyford, 1978 

10.8.28.314 1960 1410 10 13 cited report: USGS Dinwiddie & Motts, 
T = 16000 ft2 /day 1964 

10.9.25.33 1960 27 49 . 5 USGS Dinwiddie & Motts, 
1964 

* T=Transmissivity, S=Storage Coef., b=Aquifer Thickness, K=Hydraulic Conductivity, Ss=Specific Storage 



350002523

~ 

I-' 

Table 1--Continued 

Test Site Location 

Rio Paguate 11. 5. 32. 232 
Alluvium 

" 11.5.32.234 

Jurassic Westwater 10.7.10.213 
Canyon Aquifer .. 11.5.13 

" 11.5.30.422 

" 12.1.30 

.. 12.2.36 

.. 12.4.4 

.. 12.4.14 

.. 12.4.21 

.. 12.5.36 

.. 14.9.28.234 

.. Ambrosia Lk. 
area: 14.9 
and 14.10 

.. 15.11. 29 

---~ 

Date Duration 
2T 

ft /day 

1974 3 hrs. 200 

1960 12 hrs. 75 

1979 18 

410 

4 

490 

1976 14 days 320 

376 

285 

97 

59 

173 

270 

Test Results* 

s b K ft-l s Remarks By Source ft ft/day s 

I 
USGS Lyford, 1977 

60 1.3 USGS Dinwiddie & Motts, 
1964 

200 .09 USGS Risser, 1980 

Guyton and Assoc,, 
1978 

Well open Km to Jmw USGS Dinwiddie & Motts, 
1964 

Guyton and Assoc., 

2.6xl0 
-4 

304 1.05 8.6xl0 
-7 

In Rio Puerco Fault Halpenny 
1978 

wright, & others, 1979 
Belt 

2xl0-< Science Applications, 

1.6xl0-< i Inc., 1980 
Science Applications, 

- 2xi0-6 
Inc., 1980 

1.2xl0 6C 1.6 Porosity reported Science Applications, 

to be >.20\ Inc., 1980 
Includes Dakota Guyton and Assoc., 

-3 -5 
1978 

7x10 19C .91 3.7xl0 cited report Phillips Cooper, & John . 1968 

I 

questions results I 

1.65 Mobil Oil Corp., 1980 
I 

' I 
Guyton and Assoc., 

1978 
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Table 1--Continued 

Test Site Location 

Jurassic Westwater 16.11.33 
Canyon Aquifer 
(continued) 16.14.34 

" 16.16.15 

" 16.16.17 

" 17.12.19 

" 17.12.20.1 

.. 17.12.20.3 

" 17.12.28 

" 17.13.9.3 

'' 17.13.16 

" l8.14.15(est) 

" 19.11.31 

" 19.12 

" . 20.6.32 

" 21.9.16 

" 23.13.9 

Date Duration 
2T 

ft /day 

•289 

32 

370 

300 

327 

173 

290 

100 

1978 187 

167 

110 

134 

95 

35 

130 

330 

Test Results* 

's b K -1 
ft ft/day 

s ft Remarks By Source s 

Guyton & Assoc., 1978 

Guyton & Assoc., 1978 

Guyton & Assoc., 1978 

Guyton & Assoc., 1978 

Guyton & Assoc., 1978 

1.5xl0 
-4 

Guyton & Assoc., 1978 

Includes Cow Guyton & Assoc., 1978 

-4 
Springs 

2.0xl0 Guyton & Assoc., 1978 

5.0xl0 
-5 

206 .91 2.43xl0 
-7 

Harsh- Harshbarger & Assoc., 

-4 -6 
barger 1978 

3.0xl0 290 .92 l.OOxlO Harshbarger & Assoc., 
1977 

Frenzel, Craigg & 
Padgett, 1981 

Phillips Guyton & Assoc., 1978 

4.0xl0 
-5 

300 .32 1.30xl0 
-7 

lab K ::: .85 ft/day Dames & Moore, 1977 

Guyton & Assoc., 1978 

Guyton & Assoc., 1978 

Guyton & Assoc., 1978 



350002525

""' w 

Table 1--Continued 

Test Site Location 

Jackpile Sandstone 11.5.13 
Aquifer .. 11. 5. 25 or 2E 

.. 11.5.25-28 

" 11.5.25-28 

San Rafael Group 8.7.14.223 

" 9.6.26.233 

" 9.5.13.233 

" 9.5.13.411 

Cretaceous System 11. 5. 30.422 

.. 16.18.5-18 

" 18.11.18.1 

" 19.12 

" 19.12 . 
" 13.4 

" 13.4 

" 14.8 

Date Duration 

1969 

1975 

1974 

1965 

1963 

1960 

1980 2i men. 

1978 

Test Results* 

2T s b K 
ft ft/day ft /day 

41 

-17 1.8xl0 

6 4.5xl0 
-4 

4~ .13 

3 

2 

1100 

5.5 

110 

3.3 

300 10-4 

60 75 .8 

57 122 .5 

85 4xl0-5 
23< .35 

7.7xl0 
- 2 

9xl0- 3 

1.4xl0 
-~ 

-1 
s ft Remarks By Sourc e s 

Lyford (1977) has Sohio Lyford, 1977 
T = 410 

summers Dames and Moore, 1976 

lxl0-5 
lowest part of Jmj New Mexico Research 

Foundation, 1969 
results of several Summers New Mexico Research 

bail tests Foundation, 1969 

Je USGS Lyford, 1977 

Jb USGS Lyford, 1977 

Je, Trc USGS Lyford, 1977 

Je, Trc I USGS Lyford, 1977 

Kd, Km I USGS Lyford, 1977 

I 
Kg I USGS USGS, 1980 

Kg (they erro11eous- Phillips Phillips Uranium Co., 
ly calculated' N.D. 
T = 200) 
Kg Dames & Dames and Moore, 1977 

-7 
Moore 

1.7xl0 Kd I Dames & Greenslade & Condrat 
Moore 1979 

Km (weathered) Sohio Woodward-Clyde, 1980 
' I 

Km 

I 
Sohio Woodward-Clyde, 1980 

Gulf State Eng. Office, Km 
Santa Fe 
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recharge areas, water migrates primarily from less active to 

more active areas (Kreitler, 1978). Hydraulic head in each sub

system depends on distance from and elevation of recharge areas; 

nature of aquifer materials, especially those of confining beds; 

and base levels of streams. 

In the San Juan Basin, most water movement is toward the 

basin center from recharge areas along the southern, northeastern, 

and western basin margins. Most discharge occurs interforma

tionally through upward leakage into the San Juan River. Smaller 

quantities of water discharge from the basin through the Gallup 

Sag in the southwest corner and through the Rio Puerco Fault 

Belt and Acoma Sag in the southeast corner (see Figure 3). 

Figure 7, taken from Lyford and Frenzel's (1978) steady

state potentiometric surface map, is a sketch of groundwater 

levels in the Westwater Canyon aquifer, one of the flow layers 

modeled in this study. The three regions A, B, and C represent 

the natural recharge/discharge areas in the basin. For example, 

all groundwater in area A leaves the basin through the Rio Puerco 

or Rio San Jose areas; in area C all flow leaves the basin 

through the Gallup Sag; in area B all flow is into the San Juan 

River Drainage. Area A is that modeled in this study's steady

state simulations. Flow regions in each layer modeled in this 

study are assumed to be identical to those in Figure 7. 

Two geologic units with very low hydraulic conductivity 

are treated as the lower and upper units of interest in this 

analysis. These are the Triassic Chinle Formation and the 
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POTENTIOMETRIC SURFACE OF 
WESTWATER CANYON, IN FEET 
ABOVE M.S.L. (AFTER LYFORD 
AND FRENZEL, 1978) 

Figure 7. Major groundwater discharge regions within 
the Westwater Canyon Member 
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Cretaceous lower Mancos Shale. Grouped on the basis of hydraulic 

continuity, the hydrogeologic units are, in ascending order: 

1) Chinle Formation, 2) Entrada Sandstone-Todilto Limestone, 

3) Summerville Formation-Bluff Sandstone, 4) Recapture Member 

of the Morrison Formation, 5) Westwater Canyon Member of the 

Morrison Formation, 6) Brushy Basin Member of the Morrison Forma

tion (not including the Jackpile sandstone), 7) Dakota Sandstone

Jackpile sandstone, 8) Lower Mancos Shale. 

Water from Permian rocks discharges on the Laguna Pueblo 

and is suspected to mix with overlying layers in the Rio Puerco 

Fault Zone. A discussion of the Permian system waters is there

fore included. 

Hydrogeology 

Permian System 

The Permian system consists of the Yeso Formation, Glorieta 

Sandstone, and San Andres Limestone. Permeability of these 

formations appears to be predominantly secondary and restricted 

to the vicinity of outcrop areas. Along the Rio San Jose several 

wells obtain water from these rocks (Lyford, 1977). Along and 

near the outcrops in the Zuni Uplift, solution permeability is 

very high (Cooper and John, 1968). Because of poor quality and 

generally low yields with distance from the outcrops, the Permian 

rocks are not considered a good aquifer and are not well under

stood. Although a few tests of specific capacity have been made, 

no transmissivity data are available. 
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Water levels are above land surface in wells penetrating 

Permian rocks throughout much of the southeastern part of the 

basin. In the Sohio mine area the potentiometric surface in 

the Permian system is about 100-125 feet above that in over

lying Jurassic aquifers (Lyford, 1977) . In all places in the 

study area where data are available, potentiometric levels in 

Permian rocks are higher than those in overlying units. Thus, 

upward leakage is probable in areas where overlying confining 

beds are thin or extensively faulted. 

Discharge from the Permian system is via springflow in the 

Mesa Lucero area and via the above mentioned leakage into 

younger units. Geochemical evidence, given later in this 

chapter, suggests that this leakage is minor except in the Rio 

Puerco Fault Zone. 

Triassic System 

In the study area the Chinle Formation is the only Triassic 

rock present. It is composed predominantly of mudstone, clay, 

and shale with smaller amounts of sandstone and siltstone. In 

the Laguna area it is about 1100 feet thick although the average 

thickness for the basin is about 1300 feet (O'Sullivan, 1977). 

The Chinle is not considered an aquifer in the Crownpoint, 

Noserock, and Gallup areas (Guyton, 1978). Brod (1980) reported 

some water production from wells in sandstone lenses within the 

Chinle in the Ambrosia Lake area. Twenty-five wells penetrate 

the Chinle Formation on the Laguna Reservation. Most are within 

the broad valley of the Arroyo Colorado or along the Rio San Jose. 
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Water quality is generally poor and yields are low. The Probable 

origin of the water is local recharge into discontinuous sand 

bodies within the Chinle Formation. The extreme variability of 

water quality noted by Lyford (1977), Bred (1980), and Cooper and 

John (1968), is good evidence that there is little horizontal 

hydraulic continuity within the Chinle study area. 

The vertical hydraulic conductivity of the Chinle is 

generally very low due to the fine-grained, well-cemented, and 

clayey nature of the materials. Locally, however, post-deposi

tional erosion, faulting, and increased thicknesses of sand 

layers could provide avenues for upward leakage from the Permian 

system. Because of the different chemistry of the Permian water, 

discussed in a later section in this chapter, any leakage through 

the Chinle would be noticeable by chemistry changes in water from 

higher units. This observation is only apparent in the Rio Puerco 

Fault Zone and Lucero Uplift areas. Based on the lithology and 

hydraulic conductivity tables provided by Davis and DeWeist (1966) 

and Kreitler (1978) the vertical hydraulic conductivity is prob

ably about 10-6 ft/day. Because of the thickness of this unit, 

it can safely be considered a highly effective confining zone. 

For this reason we treat this as an impermeable lower boundary 

to the numerical model. 

Lower San Rafael Group 

Overlying the Chinle are two hydraulically connected forma

tions of the Jurassic San Rafael Group: the Entrada Sandstone 

and Todilto Limestone. Neither unit is extensively exploited for 

water in the basin because of low yields and poor quality water. 
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Because there is little exposure of the Entrada except as 

cliffs, recharge to the sandstone occurs predominantly through 

the overlying Todilto Limestone. Recharge to the Todilto is 

also primarily from downward leakage. Where data from both 

formations are available, measured water levels in the Entrada 

and Todilto (Plate 13) are similar. 

The Summerville Formation separates the Entrada-Todilto 

unit from overlying water-bearing units. The Summerville con

sists of siltstone, shale, and sandstone with calcareous cement 

and varies from about 330 feet thick in the Ambrosia Lake area 

to 130 feet in the Laguna area. It probably thins northward 

toward the central basin. The Summerville Formation is generally 

considered to be a unit of low hydraulic conductivity (Brad, 

1980) which separates the Entrada-Todilto from overlying aquifers. 

This separation is evidenced by the water-level differences 

between the Entrada and Bluff Sandstones in the Laguna area, 

shown on Plates 13 and 14. 

The Bluff Sandstone and its lateral equivalent, the Zuni 

Sandstone, is the most extensive aquifer in the Laguna area. 

In most other areas of the basin the Bluff is not extensively 

used, so little information is available. The Bluff is repre

sented by layer 2 in the model. 

In the Laguna area, north of the Rio San Jose where the 

Bluff is overlain by the Morrison Formation, water flows toward 

the southeast. The potentiometric surface of the Bluff is 

75-100 feet higher than the Entrada north of the river, but 
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data are insufficient to compare the two units in other parts 

of the basin. 

South of the Rio San Jose, in the Acoma Sag area, the ground

water in the Bluff Sandstone is derived from local recharge on 

benches, mesa tops, and knolls where the Bluff forms the caprock. 

Groundwater in the Sag is presumed to be isolated from water 

in the Jurassic aquifers north of the river. 

Only one transmissivity value could be found for the Bluff, 

1100 ft 2 /day (Table 1). The test was conducted on Tribal lands 

south of the Rio San Jose. Because of the low yields reported 

elsewhere (Cooper and John, 1968) and the fine-grained, well

cemented nature of the aquifer matrix, this value is believed to 

be much higher than the average for the main sandstone layer 

north of the river. 

The potentiometric surface of the Bluff could be contoured 

in the Laguna area only. Water levels .and the model potentio

metric surface results are shown on Plate 14. 

Morrison Formation 

The Westwater Canyon Member of the Morrison Formation is 

both the most productive bedrock aquifer and the primary uranium 

ore bearing unit in the southern part of the San Juan Basin. 

The aquifer is confined by the Brushy Basin Member above and 

the Recapture Member below. 

Recapture Member. Plate 8 is an isopach map of the Recap

ture Member. It averages 150-200 feet thick in the basin center, 
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thinning to less than 100 feet in most of the southern and 

southeastern parts of the basin. In some places it is absent 

because of erosion prior to deposition of the Westwater Canyon. 

The Recapture is predominantly coarse sand in the western part 

of the basin and about 50 percent medium-grained sand in the 

south and southeast portions of the basin. It is well-cemented 

and is generally considered a zone of low hydraulic conductivity. 

Westwater Canyon Member. Plate 9 is an isopach map of the 

Westwater Canyon Member of the Morrison Formation. It is thick

est (greater than 300 feet) in a north-south band on the west 

side of the basin. It thins eastward to less than 100 feet 

under the Laguna Reservation, but thickens within the Rio Puerco 

Fault Belt. It is represented by layer 3 in the model. 

The transmissivity distribution of the Westwater Canyon is 

only partly related to the variations in thickness and grain 

size shown on the isopach map, Plate 9. Transmissivity trends 

seem to be related primarily to depth of burial of the aquifer 

and density of faulting and fracturing of the matrix. Figure C3 

is a map of the transmissivity distribution of the Westwater 

Canyon overlain on the steady-state finite difference grid. 

Transmissivities used in the model were based on the aquifer 

test information given in Table l, the isopach map, Plate 9, 

and were adjusted in the steady-state simulations to better fit 

the known head and flux distribution. 

Recharge to the Westwater Canyon occurs primarily from leakage 

through overlying layers. There are insufficient exposures of 
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sandstone to account for any direct recharge from rainfall. 

Within the study area and the area modeled in the steady-state 

simulations, water levels generally decrease with depth. Re-

charge to most units, therefore, occurs from overlying units. 

An exception is in the Rio Puerco Fault Zone, discussed later 

in this chapter. Limits on the volume of recharge were estimated 

using the three methods outline,d below. 

Method 1: Using Darcy's law and assumed values of 

aquifer head gradients, downward leakage into the West-

water from the Dakota can be estimated. 

-Area of leakage (A) =area "A" on Figure 7, about 6000 mi 2 . 

- Average difference (~h) between the Dakota Sandstone 

and Westwater is 50 ft. 

- Vertical hydraulic conductivity (K ) of the interven
z 

ing Brushy Basin = 10- 5 ft/day and its thickness (b) is 

250 ft. (See Brushy Basin section immediately below.) 

- Leakage= Kz (~h/b)A ~ 4 cfs 

Method 2: Using estimates of infiltration determined 

by a chloride balance (see geochemistry section, below), 

the area of Dakota outcrops, and estimates of recharge 

given by Kunkler (1979) in the San Mateo and San Lucas 

areas the volume of water entering the Dakota in the 

southern part of the basin can be estimated. Recharge to 

the Westwater is assumed to be less than this quantity. 

- Infiltration rate (see geochemistry section) = 1 per-

cent of 10 inches of precipitation per year = 0.009 ft/yr 

52 



350002535

- Area of Dakota outcrops in Zuni Uplift area = 5.6 x 10 9 ft 2 

- Recharge from Zuni Uplift = (0.009) · (5.6 x 10 9 ) = 

7 3 5 x 10 ft /yr = 1.6 cfs 

Recharge through faults in the Mt. Taylor, San Mateo, 

and San Lucas areas ~ 4 cfs, estimated by streamflow 

losses (Kunkler, 1979). This is a higher than average 

rate because of recently increasing streamflows due to 

mining activities. 

- Total recharge to rocks stratigraphically higher than 

the Westwater= 1.6 + 4.0 = 5.6 cfs 

Method 3: During steady-state, or pre-mining conditions, 

discharge from an aquifer equals recharge to the aquifer. 

Unfortunately some of the flow from the Westwater dis-

charges the basin unseen through the Rio Puerco Fault 

Zone. However, summing the observed discharges gives a 

lower limit of recharge. Estimated discharge rates are 

as follows: 

- To Rio San Jose, between McCartys and Casa Blanca, 

about 1 cfs (Lyford, 1977) 

-To Rio Salado (T.l6N.,R.lW.) on the Zuni Indian 

Reservation: about 1-1.5 cfs (based on a single 

observation in May, 1981) 

-Springs in Salado Canyon (T.l3N.,R.3W.), less than 

0.5 cfs 

- To lower Rio Paguate and Arroyo Conchas, less than 

0.5 cfs (Lyford 1977; Hydro-Search, 1979) 
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- Total observable discharge: 3 - 3.5 cfs 

Inability to make direct measurements of recharge cause 

large inaccuracies in all three methods. Method 2 is probably 

too large because it assumes all recharge goes into the West-

water through the San Mateo and other faults; recharge to higher 

stratigraphic units such as the Gallup Sandstone depletes this 

volume. A flow net drawn in this study's Phase 1 report showed 

less than 3 cfs flow in the Westwater in the Laguna area, a 

reasonable value in light of the other three estimates. This 

value was used to adjust parameters in the steady-state model 

of the Westwater Canyon. Water-level contours and model derived 

equipotentials for the Westwater are shown in Plate 15. 

Brushy Basin Member. The Brushy Basin Member overlies the 

Westwater Canyon Member. Thickness and sand content of the 

·Brushy Basin are shown on the isopach map, Plate 10. Thickness 

varies in an irregular manner that depends on the amount of 

pre-Dakota erosion. The Brushy Basin, not including the upper-

most Jackpile sandstone unit, is considered to be a zone of low 

hydraulic conductivity due to its fine-grained, well-cemented 

matrix. Sandstone beds within the Brushy Basin yield some water, 

but there is probably little horizontal hydraulic continuity 

between beds. Large lateral lithologic changes within the 

Brushy Basin make the hydraulic characteristics difficult to 

predict. 

Vertical hydraulic conductivity of the Brushy Basin probably 

-4 -6 averages betwe~n 10 and 10 ft/day, though in some areas it 

may be much larger. 
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Cretaceous Sy stem 

Above the Westwater Canyon aquifer lies the Dakota Sandstone. 

It is separated from the Westwater Canyon by the mudstones of 

the Brushy Basin and bounded above by the lower Mancos Shale. 

Dakota Sandstone-Jackpile sandstone Aquifer . The basal 

Dakota Sandstone, consisting of the Oak canyon Member, is region

ally continuous. The member consists of silty, variably cemented 

sandstone, locally carbonaceous. In many areas the base of the 

Dakota has several feet of conglomerate or shale. A diabase 

sill marks the base of the Dakota in the Laguna area. 

The decision to combine the Jackpile sandstone with the 

Dakota Sandstone as one hydrogeologic unit was based both on the 

similarity of water levels measured in the two formations and 

on lack of evidence of any substantial confining layer between 

them. 

Hydraulic continuity among the various overlying tongues 

of the Dakota is more difficult to estimate. Although Brod 

(1980, quoting Berry, 1959) said they generally behave as one 

hydrologic unit, available water level data away from the outcrop 

areas show much scatter. This suggests that wells and test holes 

may have penetrated different tongues of Dakota, each with 

different hydraulic heads. This in turn suggests poor hydraulic 

continuity between the tongues. However, since most water level 

data for the Dakota comes from drill-stem tests, the scatter 

may be due to differing test procedures. The areal extent and 

thickness of both the Dakota Sandstone and the Jackpile sandstone 
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are shown on Plate 11. 

Water levels in wells tapping Jackpile sandstone are 

50-130 feet higher than those in the Westwater Canyon between 

the Sohio and Marquez areas. Further south the potentiometric 

surfaces are about equal. Water levels in the Dakota Sandstone 

in the model area range from about 50 feet higher than those in 

the Westwater Canyon basinward of the Zuni Uplift to over 200 

feet higher in the Zuni Uplift area and near the San Mateo Fault 

area on the western flanks of the Mt. Taylor volcanic field. 

Water levels in the Dakota are lower than those of the Westwater 

in the Rio Puerco Fault Belt, indicating upward groundwater 

movement in that area. 

Recharge to the Dakota within the San Juan Basin is pro

bably restricted to outcrops and to areas underneath Mt. Taylor. 

Little leakage is assumed to occur through the overlying Mancos 

basinward of the outcrops. Estimates of total recharge, as 

performed earlier in the Westwater Canyon section, are between 

2 and 4 cfs. The Jackpile sandstone receives water from the 

Dakota Sandstone. 

Water is discharged from the Dakota-Jackpile system into 

the Rio Puerco Fault Belt and to the surface as springs or 

seeps in several areas. The surface discharge areas are tabu

lated below. 

Discharge area 

Rio Paguate-Rio Moquino confluence 

Encinal Canyon 
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Discharge area Estimated discharge (cfs) 

La Gotera Spring (T.l3N.,R.3W.) 0.05 

Springs in Canon Piojo seeps, almost dry 

Seepage into Rio San Jose unknown, probably less than 0.5 

Ojito Springs, Salado 
Canyon area (T.l6.N.,Rs.l and 2W.) unknown 

Total discharge to the surface probably does not exceed 1 cfs. 

Variations in transmissivity of the Dakota Sandstone are not 

predictable. Aquifer thickness, cementation, depth of burial, 

and fracture density all control transmissivity in an irregular 

fashion. Only one aquifer test of the Dakota is available 

(Table 1). 

Trends in transmissivity are evident in the Jackpile sand-

stone. Close to the Jackpile-Paguate mine transmissivity is 

less than 10 ft 2 /day, but increases northeastward to about 

2 40 ft /day. The high dewatering rates encountered at the Bokum 

mine (about 140 gpm from the Jackpile sandstone) suggest that 

transmissivity there is large, perhaps as much as 150 ft 2 /day. 

Mancos Shale. The Mancos Shale is the uppermost bedrock 

unit considered in this study. The main body of the Mancos is 

about 900 feet thick (Brad, 1980). It contains numerous sand-

stone lenses though few with any regional continuity. Plate 12 

is an isopach map of the Mancos Shale, minus the thicknesses 

of the various Dakota Sandstone tongues in the southern half of 

the basin. 

Hydraulic characteristics of the Mancos have been measured 
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in few places. Woodward-Clyde (1980) measured the hydraulic 

conductivity of the Mancos Shale in the vicinity of the Bokum 

millsite and Gulf measured this parameter near their San Mateo 

mine. At the Bokum site, values ranged from 7.7 x 10- 2 ft/day 

for weathered Mancos to 9 x 10-3 ft/day for unweathered Mancos. 

-4 At the San Mateo site, unweathered Mancos showed 1.4 x 10 ft/day. 

Data from Sohio (1980) provide an order of magnitude estimate 

of vertical hydraulic conductivity in the area. The Sohio tail-

ings pond is suspected to have leaked through about 50 feet of 

Mancos into the Tres Hermanos sandstone. Assuming a unit 

hydraulic gradient, an effective porosity of 10%, and three years 

for leachate to reach the Tres Hermanos Member, the vertical 

-3 hydraulic conductivity is about 4.5 x 10 ft/day. This is 

higher than expected for shale and suggests that the Mancos 

there is extensively weathered or has been partially eroded 

and replaced by more permeable stream deposits. 

Although testing procedures were variable and testing of 

unsaturated materials is subject to much inherent uncertainty, 

the shale is reasonably expected to have very low vertical 

hydraulic conductivity. 

Storativity 

Measurement of the artesian storage coefficient has been 

made in only a few places in the basin. Table 1 shows those 

values that are available. 
-4 The average, around 2 x 10 , is a 

reasonable value for artesian aquifers. When divided by the 

average thickness of the Westwater Canyon, between 150-200 feet 
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(see the isopach map, Plate 9), a specific storage of 1.33 x 10-6 

to 1.0 x 10-6 is obtained. A value of 1 x 10-6 is generally 

considered an average specific storage for artesian aquifers 

(Lohman, 1972). 

C.E. Jacob (1957) provided the only actual measurements 

of water-table storage available in the basin. In the Ambrosia 

Lake area, he calculated values between 0.024 and 0.044. 

If a material is allowed to drain over a sufficiently long 

time, its storativity will approach its porosity. Values of 

porosity measured from cores taken from the Westwater Canyon 

range from 0.08 (Stone, 1979) to 0.22 (Guyton, 1978). Long term 

water-table storage therefore may approach these porosity values, 

although half the porosity value is probably reasonable. 

Geochemistry 

It is the intent in this section to obtain additional 

information on the groundwater flow system through interpreta

tion of the groundwater chemistry. 

Classification of water by geologic unit 

Figures 8 through 12 (located in the pocket) are trilinear 

plots of 177 groundwater chemical analyses from the Permian 

through Cretaceous geologic units. Transparancies were used to 

facilitate comparison between geologic units. Locations of 

water analyses used in the figures are listed in Appendix B. 

The water is classified mainly as sodium-sulfate or sodium

sulfate-bicarbonate. Several more subtle trends and facies can 

be discerned from the figures. 

59 



350002542

On the cation (left side) triangle of each figure, the 

dominant ions are sodium and calcium, magnesium being a minor 

constituent in all but one analysis. Much of the data fit 

along line A-A'. Disregarding magnesium, the relation between 

sodium and calcium, as a fraction of total cations, is: 

Na+ = 1 ·- (1.6·Ca++) 

Sodium is shown to replace calcium approximately 2 for 1 along 

the line from A toward A', the approximate downgradient, or flow, 

direction. 

Each anion triangle (to the right in the figures) shows 

the predominance of sulfate and bicarbonate. In approximately 

80% of the samples the total anions are comprised of 10% or 

less chloride (line B-B' is the 10% isochlor). Samples to the 

right of line C-C' (the 50% isochlor) are from salt springs, 

the Nacemiento Uplift, or the Rio Puerco Fault Zone. Sulfate 

usually slightly exceeds bicarbonate. 

Extending the points from the lower triangular fields 

characterizes water as a single point on the diamond shaped field. 

The four dominant water types are shown on the small diamond on 

the base. 

This type of presentation does not indicate differences 

in total dissolved solids (TDS) . If two water samples were to 

have the same ratios of constituents, but different concentrations, 

both would plot as the same point on a trilinear diagram. To 

show TDS increases, lines were drawn on the center diamonds in 

the direction of increasing concentration. These lines approxi

mate the flow paths of water in each geologic unit. No arrows 
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could be drawn for the Cretaceous or Triassic systems (Figures 8 

and 11) because flow path directions are not obvious. In general, 

however, the geochemical trend is from calcium-bicarbonate or 

calcium-sulfate to sodium-sulfate water. TDS generally increases 

from left to right on all figures. 

Sample analyses were averaged to derive a representative 

analysis for each hydrologic unit studied in the Zuni Uplift, 

or recharge area, a:na in Ehe La-guna Reservation-- ar-ea. These 

average analyses are presented in Tables 2 and 3 and in Plate 4. 

They serve as the basis for the discussion in the rest of this 

section. 

The predominant chemical reactions are: 

(a) dissolution reactions: 

CaS04 ·2H20 -:t Ca++ + so4 + 2H 20 

CaC0
3 

+ H+ -:t ca++ + HC0
3 

CaMg(C0
3

) 2 -:t ca++ + Mg++ + 2C03 

NaCl -:t Na+ + Cl 

(b) cation exchange reactions: 

++ + 
Ca + Na 2 (EX) t Ca(EX) + 2Na 

Reaction (4) occurs only in the discharge area of the Triassic 

and Permian rocks. 

(1) 

(2) 

( 3) 

(4) 

( 5) 

Reducing conditions may exist at depth and in the discharge 

areas and possible redox reactions are discussed later. 

Reactions (1) and (5) plausibly account for the preponder-

ance of sulfate and sodium in the groundwater. Other reactions 

that might explain the large concentrations of sodium and sulfate 
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Table 2. Average analyses of water from Permian through Cretaceous aquifers in the Zuni 
Uplift area 

Unit Constituent Concentration Unit Constituent Concentration 

PERMIAN 
(Psg) 

TRIASSIC 
(Trc) 

JURASSIC-

Ca 
Mg 
Na + K 
HC03 co

3 so
4 Cl 

N03 
TDS 
pH 7.4 

No. Samples 23 

Ca 
Mg 
Na + K 
HC03 co3 so4 Cl 
N03 
TDS 
pH 8.1 

No. Samples 14 

Ca 
SAN RAFAEL, Mg 
ENTRADA Na + K 

(Je) HC0
3 co

3 so
4 Cl 

NO] 
TDS 
pH 7.9 

No. Samples 7 

mg/1 meq/1 % react. 

110 5.5 59 
23 1.9 20 
45 2.0 21 

253 4.2 43 
3.6 0.1 1 
242 5.0 52 

14 0.4 4 
.2 0.0 0 

568 

48 2.4 16 
15 1.2 8 

265 11.5 76 
310 5.1 35 

17 0.6 4 
316 6.6 46 

74 2.1 14 
8.4 0.1 1 
775 

79 3.9 27 
4.5 0.4 3 
232 10.1 70 
323 5.3 38 

13 0.4 3 
342 7.1 49 

41 1.2 8 
11 0.2 1 

901 

mg/1 meq/1 % react. 

JURASSIC- Ca 61 3.0 23 
MORRISON Mg 20 1.7 12 

(Jm) Na + K 200 8.7 65 
HC0

3 
272 4.5 33 

co
3 

3 0.1 1 
so4 

412 8.6 63 
Cl 19 0.5 -3 

- N0 3 1 0.0 0 
TDS 929 
pH 7.7 

No. Samples 32 

CRETACEOUS- Ca 42 2.1 15 
DAKOTA Mg 21 1.7 13 

(Kd) Na + K 230 10.0 72 
HC0

3 
312 5.1 41 

co3 
13 0.4 3 

so4 
296 6.2 50 

Cl 23 0.7 5 
N03 2.8 0.1 1 
TDS 750 
pH 7.9 

No. Samples 27 
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Table 3. 

Unit 

PERMIAN 
(Psg) 

TRIASSIC 
(Trc) 

JURASSIC-
SAN RAFAEL, 
ENTRADA 

(Je) 

Average analyses of water from Permian through Cretaceous aquifers in the Laguna 
Reservation area 

Constituent Concentration Unit Constituent Concentration 

mg/1 meq/1 % react. mg/1 meq/1 

Ca 510 25.5 9 JURASSIC- Ga 89 4.4 
Mg 300 24.7 8 SAN RAFAEL, Mg 37 3.0 
Na + K 5532 240.0 83 BLUFF Na + K 310 13.5 
HC0 3 

1320 21.6 8 (Jb) ~co 3 328 5.4 
co3 0 0.0 0 co3 8 0.3 
so4 4800 100.0 35 ~04 649 13.5 
Cl 5800 164.0 57 Cl 69 2.0 
N03 0.2 0.0 0 N03 3.2 0.1 
TDS 17,700 'l'DS 1277 
pH 7.3 pH 8.2 

No. Samples 1 No. Samples 16 

Ca 174 8.7 30 JURASSIC- Ca 8 0.4 
Mg 34 2.8 10 MORRISON f1g 5 0.4 
Na + K 411 17.9 60 (Jm) Na + K 400 17.4 
HC0 3 250 4.1 14 HC03 393 6.4 
co3 2 0.1 1 003 6 0.2 
so4 980 20.4 69 so4 544 11.3 
Cl 154 4.9 15 '11 27 0.8 
N03 18 0.3 1 N03 0.7 0.0 
TDS 2200 TDS 1167 
pH 7.3 pH 8.1 

No. Samples 5 No. 'Samples 7 

Ca 162 8.1 34 CRETACEOUS- Ca 87 4.3 
Mg 46 3.8 16 DAKOTA Mg 38 3.1 
Na + K 272 11.8 50 (Kd) Nla + K 202 8.8 
HC0 3 225 3.7 16 HCO 341 5.6 
co3 0 0.0 0 co 3 0 0.0 
so4 774 16.1 70 so3 387 8.1 
Cl 110 3.1 13 dl 4 31 0.9 
N03 10 0.2 1 N03 2 0.0 
TDS 1410 TDS 968 
pH 7.8 pH 7.4 

No. Samples 4 No. S~ples 7 

% react. 

21 
15 
64 
25 

1 
64 

9 
1 

2 
2 

96 
31 

1 
64 

4 
0 

27 
19 
54 
38 

0 
55 

6 
1 
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are weathering of plagioclase and oxidation of sulfides. However, 

weathering of plagioclase would cause an addition of sodium 

above the 2 for 1 replacement with calcium, as reaction (5) and 

the trilinear diagrams indicate, and sulfide oxidation releases 

large amounts of acidity. Neither reaction effect is observed. 

These five reaction mechanisms are further discussed in 

relation to the recharge area (Zuni Uplift), the Laguna area, and 

the discharge area (Rio Puerco). 

Recharge area 

Atmospheric input. The chloride ion in the recharge zone is 

ideally suited for estimation of recharge rates. Chloride in 

groundwater close to the recharge area can be assumed to come 

almost entirely from precipitation and dry fallout. Chloride 

groundwater concentrations are about 9 mg/1 in those units that 

receive direct recharge; the Permian, Triassic, and Cretaceous 

rocks. Average chloride content of rain in the area is about 

0.10 mg/1 (Junge and Werbe, 1958). Average annual runoff from 

this area averages less than 3% of average annual rainfall (USGS 

surface water records, various years). Using assumptions of 10 

inches of precipitation and a chloride enrichment of 90 times 

(9 mg/1 0.10 mg/1), about 0.11 inches of rainfall is cal-

culated to recharge the groundwater, approximately 1 percent. 

Evapotranspiration, therefore, is 96%. This recharge calculation 

agrees with that of Geohydrology (1978). They determined re

charge through water-budget calculations: runoff, 13%; evapo

transpiration, 85%; and recharge, 2%. 
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Junge and Werbe (1958) estimate that three milligrams per 

liter of sulfate are common in rainfall in the area. With an 

enrichment similar to chloride, sulfate may be greater than 

200 mg/1 in the recharge water. This would account for 50 per

cent of the observed sulfate concentrations in Table 2. 

Bicarbonate concentration in recharge is, like chloride, 

assumed to be the average of the bicarbonate concentrations in 

water close to the recharge area, about 140 mg/1. This is not 

unreasonable given the likely bicarbonate enrichment in the 

soil zone. 

Chemical reactions. The atmospheric input is probably large 

though not totally quantifiable. Reaction (1), and to a lesser 

extent, reaction (2) would add some dissolved constituents to 

the water. Assuming sodium rich clays, reaction (5) would cause 

addition of sodium and depletion of calcium in the water although 

it would not increase the TDS concentration. Reaction (5) might 

also control the chemistry through pH buffering. The assumed 

progression of cation exchange plotted against measured pH is 

shown on Figure 13. Even though the pH values listed in Appendix 

B are subject to much uncertainty, Figure 13a shows that a gen

eral relationship seems to hold: as sodium increases in solution 

by exchange with the alkaline earths, pH increases. Also shown 

in Figure 13a is the relationship of bicarbonate concentration 

to pH. Over a very narrow range increases in Hco 3 concentration 

correspond to increase in pH, suggesting that carbonate dissolu

tion [reaction (2)] is an important reaction in the recharge area. 
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8.5 

8.0 

pH 

7.5 

7.0 

8.5 

8.0 

pH 

7.5 

7.0 

2 4 5 

Na+(meq/Ll or HC03- (meq/1) 

ca++ +Mg++(meq/1) 

a. RECHARGE AREA (DATA FROM TABLE 2) 

Symbols: 
• Cation Exchange 

•Jb 

•Jsr 

eKd 

•Trc 

2 4 5 

Na+(meq/ll 

CaH+Mg++(meq/l) 

b. LAGUNA AREA (DATA 

• Bicarbonate 

6 7 8 9 10 

or Hco 3-(meq/ll 

FROM TABLE 3) 

6 

Jm •~ (21.8) 

II 12 

Figure 13. Relationships between pH, cation exchange, 
and bicarbonate concentrations 
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TDS concentration of the five analyses in Table 2 support 

the topographic evidence that recharge occurs directly into the 

Permian, Triassic, and Cretaceous rocks, and through leakage 

into the Jurassic rocks. That is, TDS is low in units exposed 

to direct recharge and high in units not exposed. Recharge, 

as calculated from the chloride balance above, is about 0.11 

inches per year, or 0.01 cfs/mi2 of recharge area. Thus, the 

outcrop area of Cretaceous rocks (about 200 mi 2 ) accounts for 

approximately 2 cfs recharge. This estimate supports the sug-

gestion that some additional recharge occurs further downdip, 

probably through fractures and faults in the Ambrosia Lake, San 

Mateo, and Mt. Taylor volcanic areas. 

Laguna area 

Chemical reactions. Table 3 shows average chemical analyses for 

six geologic units in the Laguna area, but does not include 

analyses from the Rio Puerco Fault Belt, the Lucero Uplift, or 

the lower Rio San Jose areas. 

All units in Table 3 show increases in TDS, sodium, and 

sulfate over the corresponding analyses in Table 2. Calcium 

shows a small increase in some units; bicarbonate generally 

decreases as a percentage of anions. Water in all units except 

the Permian is classified as sodium-sulfate. The principle 

chemical reactions taking place between the recharge area and 

the Laguna area seem to be gypsum dissolution [reaction (1)], 

cation exchange [reaction (5)], and, in the Permian rocks, 

dissolution of sodium chloride [reaction (4)]. Oxidation of 
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reduced sulfur species may account for some of the increase in 

sulfate by the redox reaction: 

( 6) 

Decrease in HC0 3 (suggested by comparison of Tables 2 and 3) 

and iron concentrations (not observed) as well as lowering of pH 

are accomplished by the reaction: 

( 7) 

Reactions (6) and (7) are speculative, as no evidence has 

been found supporting reducing or oxidizing conditions in Jurassic 

or Cretaceous rocks in this area. 

Figure l3b shows the lack of correlation between cation 

exchange, bicarbonate, and pH in the Laguna area. Precipitation 

of cqlcite by reaction (1): 

( 1) 

then 

causes both a reduction of pH and bicarbonate. Both occur in 

Table 3. Other reactions buffer the pH, and some reduction 

reactions tend to lower pH. The observed decreases in pH and 

bicarbonate concentration are small and may be the result only 

of measurement errors. 

Rio Puerco area 

Groundwater mixing. Table 4 lists analyses of groundwater from 
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Table 4: Chemical analyses of Morrison Formation water from 
Conoco well WW-102 and from Rio Puerco Spring. 
(Major ions only; complete analysis in Appendix B) 

Location: 

Date sampled: 

Field Data: 

Temp. ( °C) 

pH 

S.C (IJmhos) 

Flow rate (gpm) 

Concentration 

Cons.ti tuent 

Ca 

Mg 

Na + K 

HC0 3 
co 

3 
so

4 
C1 

N0
3 

TDS 

pH (lab) 

Conoco Sample 
(WW-102) 

mg/1 

42 

9.8 

2506 

280 

2900 

1800 

<7.5 

8000 

8.5 

12.1.31 

27 May '81 

32 . 0 

8.54 

11900 

>100 

meq/1 

2.1 

• 8 

109 

4.0 

0 

60.4 

50.8 

<0.1 

69 

% react. 

2 

1 

97 

4 

0 

52 

44 

0 

Rio Puerco Sample 
(spring) 

mg/1 

430 

140 

1205 

460 

3500 

280 

<7.5 

6800 

7.8 

12.1.7.24 

27 May '81 

15.5 

7.37 

6400 

>2 

meq/1 

21.5 

11.5 

52.4 

7.5 

0 

72.9 

7.9 

<0.1 

% react. 

25 

13 

62 

8 

0 

83 

9 

0 
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the Morrison Formation on the Bernabe Montano Grant. The ''Conoco" 

sample came from flowing well WW-102 (Conoco 65-A) and the "Rio 

Puerco" sample came from a spring on the bank of that river. 

Hydraulic head levels suggest that the Rio Puerco sample is down

gradient from the Conoco sample. Both samples are downgradient 

from the average of Morrison samples shown in Table 3. 

A comparison of the Conoco sample chemistry with that of 

both the Permian and Morrison samples of Table 3 suggests that 

the Conoco sample is a mixture of the other two. Upward leakage 

of sodium-chloride water is suspected due to the high hydraulic 

potential in the underlying Permian Formation. The amount of 

leakage can be estimated using a chloride balance and these 

assumptions: 

1) average Cl concentration in Morrison Formation up

gradient of Fault Belt = 27 mg/1 (Table 2), 

2) average Cl concentration in Permian Formation up

gradient of Fault Belt = 5800 mg/1 (Table 3), 

3) mixture of these forms a solution of 1800 mg/1 (Table 4). 

If x
1 

is the volume of water at concentration 27 mg/1, x 2 

is the volume of water at concentration 5800 mg/1, and x 3 is a 

mixture of x
1 

and x 2 at 1800 mg/1, then, 

xl + x2 = x3 

27X1 + 5800X2 = 1800X3 

xl ~ 2X2 

This chloride balance indicates that upward leakage accounts 

for about 30 percent of the total volume of water in the Morrison. 
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If the chloride concentration in the Permian water is closer to 

that in the Lucero Uplift salt springs, about 9500 mg/1, upward 

leakage would contribute approximately 20 percent of the total 

water volume. 

It should be noted that this mass balance does not hold 

for calcium or magnesium as the resultant waters, Table 4, 

contain less of these two constituents than either of the above 

ratios predict. Cation exchange within the fault area or in the 

Morrison is the most plausible explanation; low bicarbonates in 

the Fault area seem to preclude the possibility of recent re

charge water. 

The lower chlorinity of the Rio Puerco spring water indicates 

that upward leakage at that point is much less, nearly l/7 of 

that at the Conoco site. The higher calcium, magnesium, and 

bicarbonate suggests that leakage into the Morrison occurs from 

higher units, as well as from below, or that some local recharge 

is occurring. It is also possible that water from the spring 

has mixed with southerly flowing Morrison water from the 

Nacemiento Uplift area. One analysis (19.1.14, see Appendix B) 

available from that area shows 1200 mg/1 chloride. However, the 

model results indicate that flow in the Rio Puerco spring area 

originates in the Zuni Uplift area. Upward leakage of Permian 

water is, therefore, the probable source of the chloride. 

Isotopic chemistry. It was the original intention of this study 

to obtain 3 or 4 groundwater samples in the Laguna and Rio 

Puerco areas for carbon-14 age dating. The purpose of the 
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intended analyses was the verification of assumed flow paths of 

water in the Morrison Formation, as well as the gaining of addi-

tional insight into mixing of groundwater in the Rio Puerco 

Fault Belt. 

For various reasons only one sample could be obtained, from 

well WW-102 (Conoco site) on the Montano Grant. A tenet of 14c 

groundwater dating is that several samples of different ages 

should be collected and analyzed to demonstrate consistency of 

corrections based on geochemistry. Thus interpretation based 

on one sample is restricted. However some conclusions can be 

drawn from the WW-102 analytical results (listed in Appendix B). 

A brief summary of carbon-14 water dating is useful at this 

point in the discussion. The element carbon (C) has three 

naturally occurring isotopes with masses of 12, 13, and 14. 

Carbon of mass 12 c12c) and 13 c13c) are stable isotopes, whereas 

14c is radioactive. In any chemical reaction such as the solution 

of co2 to form Hco;, or the formation of carbohydrates from co2 

by plants during photosynthesis, the light isotope (12c) reacts 

at a different rate or amount than the heavier isotope (13c). 

The isotope ratios of reactant and product species are therefore 

different, resulting in isotopic fractionation. 

o13c values for samples from a single type of carbon-bearing 

material are relatively constant, but one material may have quite 

different o13c values from another. Marine limestones, such as 

the San Andres, have o13c values close to zero (because the 

marine carbonate PDB is used as the standard) . Relative to the 
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standard, atmospheric co2 and plants are depleted in 13c. 

Atmospheric co2 has a o13c value of about -7~; C-3 type plants, 

about -25%.,; and C-4 type plants, about -15%.,. These are large 

differences, thus o13c measurements have been shown to be valu-

able in determining sources of carbon (Pearson and Hanshaw, 1970). 

Naturally occurring 14c has a half-life of 5,730 years. 

N 1 
14 . f d b . . . h atura C lS orme y cosm1c-ray react1ons 1n t e upper 

atmosphere and is found at virtually a constant concentration 

. t h . co 14 t t. d d t d 1n a mosp er1c 
2

• C concen ra 1ons are measure an repor e 

as percentages relative to a standard whose 14c concentration 

is that of an ideal plant, grown in 1950, in the absence of any 

atmospheric co
2 

of industrial origin. 

14c dating has been first and most extensively used in dating 

1 . 1 . h . . '1 t 14 p ant t1ssue. P ants us1ng atmosp er1c co2 ass1m1 a e C. When 

1 d . h f 14 . t . d b f a p ant 1es, t e amount o C 1t con a1ns ecreases ecause o 

radioactive decay, and the amount remaining, relative to that of 

the ideal living plant, measures the time that has elapsed since 

its death. 

The equation for radioactive decay is 

A 

A 
sm = exp (-A.t), 

Astd 

where sm is the ratio of sample to standard activity, A. is the 
Astd 

decay constant of the isotope (1. 2 x 10- 4 /yr for 14
c) , and t is 

the age in years. For calculation, the decay equation is often 

written using natural logarithms as: 
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t = -8266 ln(~::d) 
As discussed above, the co2 in the soil air is a product 

of plant respiration and decay. Because of its plant origin, 

soil-air co 2 has the same carbon-isotopic composition as plants. 

Soil co2 dissolved by groundwater will also inherit its plant 

isotopic character, and if soil CO were the only source of 
2 

b t d . 1 d ' d t 't 14 t ' ld car ona e 1sso ve 1n groun wa er, 1 s C concen rat1on wou 

directly reflect the age of the groundwater--that is, the time 

elapsed since the water left the soil zone. 

The rock through which groundwater flows generally contains 

mineral carbonate, which is commonly of marine origin and has 

a o13c value near zero. Because of its great age relative to 

the half-life of 14c, mineral carbonate has no 14c. Solution of 

14c-free carbonate lowers the measured 14c concentration of car

bonate dissolved in groundwater, ages derived from these 14c 

values are falsely old. However, if the relative amounts of 

soil-derived and mineral carbonate are known, this effect can be 

corrected for. 

For the WW-102 sample, the plant, or soil-air carbonate is 

taken to be the average of the very dilute bicarbonate con-

centration near the recharge area, approximately 140 mg/1 

(2.3 meq/1). The average bicarbonate in the Morrison in the Zuni 

Uplift area (Table 2) is about 272 mg/1 (4.46 meq/1); therefore 

slightly more than half of the bicarbonate comes from atmospheric 

soil air sources. In the Laguna area there are 6.4 meq/1 bi-

carbonate (Table 3). Assuming no more atmo"Spheric input, about 
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36 percent of the bicarbonate is from the atmosphere and soil-

air (2.3 6.4). This relative concentration can be explained 

by using the chemical reactions listed above. 

Recalling reaction (5): 

++ + 
Ca + Na 2 (EX) t 2Na + Ca(EX) 

depletes the calcium (ana __ th_e other alkaline earth) reservoir, 

driving reaction (2): 

further to the right. The H+ concentration limits how far this 

reaction can progress. Oxidation of sulfide minerals can supply 

the needed H+ ions. 

The sample in question (Table 4) has 280 mg/1 bicarbonate 

(4 meq/1). There are no completely satisfactory reasons for the 

lower bicarbonate at this well; a possible explanation is mixing 

with low bicarbonate water from the San Rafael Group and Chinle 

(see Table 3). The carbonate concentration in the sample is the 

sum of: 

1. atmospheric bicarbonate: 

2. carbonate from reaction (2): 

Total 

2.3 meq/1 

+ 1.7 meq/1 

4.0 meq/1 

Possible addition of calcium by gypsum dissolution and removel of 

calcium and magnesium by cation exchange makes equating the 

alkaline earths to bicarbonate too uncertain to utilize. 

If it is assumed, by the chloride balance above, that 

between 20 and 30 percent (average 25 percent) of the sample 
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water is from the Permian system, then the total carbon in the 

sample can be expressed as: 

Csample = 0 · 75 (CATM(m) + CMIN(m)) + 0 · 25 (CATM(p) + CMIN(p)) 

where the subscripts (m) and (p) stand for Morrison and Permian 

water, respectively, ATM is atmospheric carbon, and MIN is 

mineral carbon. Let CATM(m) = CATM(p) = 2.3 meq/1. If the only 

input of "live" carbon is from CATM(m), then the proportion of 

live carbon to total carbon is (0. 75) (2.3) /4.0, or 0.43. 

o13c, as discussed earlier, is also useful as a method to 

compute the proportion of atmospheric to total carbon in water. 

However, little is known about o13c values in the recharge area. 

If the o13c in the recharge water is -15~ [a reasonable value 

for the area (K. Parada, private communication)], and if the 

o13c of the mineral carbonate is 0~, then the o13c of the sample 

water would be [ (2.3) (4.0)] · (-15%a) = -8.6~. The measured 

o13c = -7.7~. The agreement is close enough to give some support 

to the derived proportion. 

The measured 14c ratio is 3.43 ± 0.57% of modern. This, by 

the formula above, yields an age of 20,900 ± 600 years. 

The average age of the water at the Montano Grant can also 

be estimated by using a form of Darcy's law: 

t = Ln 
KI 

where t = time for water movement along a flow path 

L = flow path length 
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n = porosity 

K = hydraulic conductivity 

I = hydraulic gradient 

Using values selected from the hydraulic conductivity map and 

from the preliminary flow net (Figure 25, Phase 1 report): 

L = 55 miles = 290,400 ft. 

n = 12-20% (Stone, 1979; Guyton, 1978) 

K = 1.5 ft/day 

I= 1100 ft/290,400 ft = 3.79 X 10-3 ft/ft 

The Darcy age is calculated to be between 17,000 years and 

28,000 years, depending on the porosity used. If the water were 

actually 20,900 years old, then the average porosity is about 

14 15%. Thus the agreement between the C and Darcy age is 

excellent. 

Groundwater movement 

The above discussion and data from Appendix B can be used 

to draw conclusions regarding groundwater flow patterns, the 

influence of Mt. Taylor on groundwater movement, and delineation 

of recharge and discharge areas. 

Plate 5 is a map showing several water quality parameters 

of the Morrison Formation in the southern San Juan Basin. Con-

ductivity contours were used instead of total dissolved solids 

contours because of the greater abundance of the conductivity 

data. Stiff diagrams were drawn using information from Tables 

2, 3, and 4 and other data from Appendix B. 

Four lobes of fresher water can be identified on the map. 
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They are in the Chuska Mountain area (far western basin boundary), 

Zuni Uplift, Ambrosia Lake, and Mt. Taylor areas. The first 

three are known recharge areas to the basin while the latter 

one is a suspected although non-quantified recharge area. 

Water levels in the Dakota indicate it receives recharge 

from the Mt. Taylor area. The decrease in specific conductivity 

in the Morrison suggests that this recharge also reaches the 

Westwater. The amount of recharge is very small, however, or 

14 the C age of the sample discussed above would probably have 

been younger. 

In most other respects the conductivity contours roughly 

parallel the water level contours showing, except under the 

Mt. Taylor area, regular increase in electrical conductance 

with distance from recharge areas. 

The general evolution in water chemistry is shown in the 

Stiff diagrams. Three distinct geochemical facies are evident. 

The first is the low conductivity sodium-sulfate-bicarbonate 

water of the recharge areas. The second is high conductivity 

sodium-sulfate water typified by the Rio Puerco (eastern map 

area) and San Juan County (northern map area) samples. The 

Laguna sample (average of samples shown) is intermediate between 

low and high conductivity waters. The third facies, shown in 

the southwest map area, is typified by the brackish Bernabe 

Montano and the saline Mesa Lucero springs. These samples 

delineate the zone of upward migration of saline water. 
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Steady-State Simulations 

The numerical simulations of groundwater flow discussed 

in this section were performed using the three-dimensional, 

finite-difference computer program developed by Passon and others 

(1980). For brevity, we will refer to this program as FD3D. 

The numerical techniques used in this program are largely based 

on the programs developed by Trescott (1975), but FD3D includes 

numerous input/output and data processing enhancements which 

increase its efficiency and ease of use. FD3D is machine depend

ent and can only be run on either Cyber 6000 or 7000 mainframe 

computers using the NOS/BE operating system. 

All simulations performed under this contract were run on 

a Cyber model 170-750 with extended memory operated by SUN Infor

mation Services of Dallas, Texas. Several slight modifications 

were required to run FD3D on this machine. These included 

changing some of the control statements and removing calls to 

METAPLOT, the general purpose plot routine. These modifications 

did not affect the computational parts of the program. 

Model Structure and Boundary Conditions 

As discussed previously, other models of the San Juan Basin 

(Lyford and Frenzel, 1978; Lyford and others, 1980) and our 

interpretation of the available water level data have indicated 

that under steady-state conditions, the Westwater Canyon aquifer 

can be divided into three active groundwater circulation zones. 

These zones are separated by limiting streamlines. Inasmuch as 
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the head distribution in the other Jurassic and Cretaceous 

aquifers is similar to that in the Westwater, these units were 

also divided into the same circulation zones. This subdivision 

of the aquifer system allowed us to limit the steady-state model 

to the southeastern third of the basin (shown by zone A in Figure 7) 

and thus to maximize our efforts in the vicinity of the Laguna 

Pueblo area. 

The use of hydraulic boundaries such as limiting streamlines 

in steady-state numerical simulations is a common hydrologic 

practice. We emphasize, however, that such boundaries are only 

valid for steady-state simulations. 

The steady-state grid was constructed by dividing the hydro

geologic system between the Chinle Formation and the Mancos Shale 

into four layers. Figure 14 is a cross-section through the 

Pueblo area that shows the four layers and their relationship 

to the stratigraphic units. Each grid consists of 652 rectangular 

blocks. Boundary blocks for each layer differ slightly, cor

responding to the location of each outcrop area and how each 

was treated in the simulations. The grid and boundary conditions 

used for each layer are shown on the formation constants maps, 

Figures C-1 through C-5 and on each steady-state result map, 

Plates 13 through 16. 

The Chinle Formation and Mancos Shale are treated as imper

meable confining beds except in the Rio Puerco Fault Zone. 

Layer 1 includes both the Entrada Sandstone and the Todilto 

Limestone and was assigned transmissivities representative of 

these units. These aquifers are separated from the overlying 
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N 

. . . 

FIGURE 14: BLOCK DIAGRAM OF LAGUNA AREA SHOWING GEOLOGIC SECTION 
AND LAYERS USED IN NUMERICAL MODEL. 

~ CONFINING BED f~_ij K~t:J IMPERMEABLE BOUNDARIES 

~ WATER BEARING BEDS _/ GENERAL DIRECTION OF GROUNDWATER FLOW 

SEE PLATE I FOR EXPLANATION OF GEOLOGIC SYMBOLS. NOTE : NOT TO SCALE. 
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Bluff Sandstone by the Summerville Formation. The effect of 

this confining bed was incorporated into the model by assigning 

a low vertical hydraulic conductivity (K ) to Layer 1. The z 

distribution of transmissivity and vertical hydraulic conductivity 

is shown on Figure C-l(Appendix C). Layer 2 represents the Bluff 

Sandstone and the Recapture Member of the Morrison Formation. 

This layer was assigned a transmissivity of 75 Ft2 /day. The 

distribution of vertical conductivities representing the Recap-

ture is shown on Figure C-2. Layer 3 includes the Westwater 

Canyon and the Brushy Basin members of the Morrison Formation. 

The transmissivity distribution used for this layer is shown in 

Figure C-3. FigureC-4 shows the vertical hydraulic conductivity 

distribution of Layer 3, representing the Brushy Basin. The 

basal Dakota Sandstone and the Jackpile sandstone are repre-

sented in the model by Layer 4. Because the ove~lying Mancos 

Shale is treated as impervious, the vertical hydraulic conduct-

ivity of Layer 4 was set equal to the horizontal hydraulic con-

ductivity. Its transmissivity distribution is shown in Figure C-5. 

All values of hydraulic parameters were based on the avail-

able aquifer test data, lithologic interpretation, and the values 

necessary to obtain a reasonable match to the observed water 

levels in the various aquifers. We found, as did Lyford and 

Frenzel (1975), that the steady-state head distribution was 

relatively insensitive to changes in transmissivity values and 

very dependent on the values of K . z 

Because the head distribution was insensitive to changes in 

transmissivity, the hydraulic gradients were also insensitive 
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to this parameter. For this reason, the computed boundary fluxes 

were simply linearly related to the transmissivities used in the 

model. 

All of the confining beds in the model were initially 

assumed to have a vertical hydraulic conductivity of 

ft/day except in the fault zone where a value of 1 x 

l X 10-S 

-4 10 ft/day 

was used. The values of the vertical hydraulic conductivity 

were specified by treating all the layers as if they were one 

meter thick and each K value was divided by the true thickness z 

of the confining bed as estimated from the isopach maps. These 

values were further adjusted during steady-state calibration to 

match observed water-level data. 

No-flow and constant-head boundary conditions were used in 

the steady-state simulations. Nodes containing outcrops of the 

various unfts which do not receive surface recharge or across 

which no groundwater movement occurs (based on potentiometric 

surface maps constructed from the existing water level data) 

were treated as no-flow boundaries. This condition was also 

applied to the limiting streamline which separates zone A 

(Figure 7) from the other circulation zones. 

Recharge areas such as the northern flank of the Zuni Up-

lift and the Archuleta Arch were assigned constant head values 

based either on observed water levels or interpolations of the 

estimated potentiometric surface. Constant head conditions 

were also assigned to nodes in Layers 3 and 4 where these units 

outcrop under the Rio San Jose, equal to the elevation of the 

river. Nodes in areas of known springs or seeps were assigned 
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constant head values equal to the average elevation of the out

crop in these nodes. All no-flow and constant-head nodes are 

shown on Plates 13 through 16. 

The use of constant head boundary conditions in these 

areas is justified in the steady-state simulation because the 

appropriate head values in these zones can be estimated from the 

hydrologic data base more reliably than can recharge or spring 

discharges. The use of constant head conditions in these areas 

also allowed the model to compute the boundary flows to and 

from the aquifers. These computed flows were then compared to 

observed and estimated recharge values and spring discharges 

to assure that the model gave physically reasonable results. 

In the Rio Puerco Fault Zone, the hydrologic and geochemical 

data suggest that 1) faulting has increased the vertical hydrau

lic conductivity by disrupting the confining beds, 2) consider

able upward leakage occurs from underlying aquifers into the 

lower Dakota Sandstone, and 3) vertical leakage of saline water 

from the Paleozoic units in the Jurassic aquifers occurs. To 

simulate these conditions, a constant head value of 5900 feet 

was assigned to nodes in Layer 1 (Entrada-Todilto) in the fault 

zone and the transmissivity of these nodes was set to zero. Up

ward leakage from these nodes was then allowed by assigning them 

a low vertical hydr~ulic conductivity. In effect, these con

ditions introduced a constant head reservoir of saline water 

about 1000 feet below the Entrada and discharging to the over

lying aquifers by vertical leakage along fault planes. Dis

charge of water through the Dakota into the Albuquerque Basin 
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was simulated by specifying constant heads in Layer 4 in the 

fault zone. The vertical hydraulic conductivities of all the 

layers were also increased in the fault zone by a factor of 10. 

Lastly, recharge was included in the steady-state model 

by specifying areal recharge to Layer 4 in nodes around Mt. 

Taylor. This was necessary to duplicate the head distribution 

in Layer 4 in the Laguna area, as well as water-level data in 

the area west of Mt. Taylor. Recharge was adjusted until agree

ment was reached; the final value used was 2.3 cfs. This re

charge should be viewed as coming from several areas stretching 

from San Lucas Canyon westward and southward to Ambrosia Lake. 

These adjustments and checks for reasonableness of both 

water-levels in all layers and fluxes at all boundary nodes con

stituted the calibration procedure for the steady-state simula

tions. Detailed calibration of the model could not be accomplished 

because of insufficient data on water-levels and hydraulic 

parameters over much of the basin. However, the reasonableness 

of the parameters used, and the results obtained, lend confidence 

in the calibration procedure. 

Model Results 

The resulting head distributions are shown in Plates 13, 

14, 15, and 16. For comparison, water-level data and previously 

drawn water-level contours are included. The computed boundary 

flows are also shown for each layer. An exact match to the 

observed water-levels was not obtained. Given the scatter in 

the data, however, it is doubtful if the observed water-levels 
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can be matched using a realistic hydraulic model. This is 

particularly true for the Dakota data which are largely based 

on drill stem tests. In addition, non-hydraulic processes 

affecting the head distribution in the Dakota sands in the 

interior of the basin have been postulated (e.g., Berry, 1959) 

which cannot be included in this model. 

The principal areas of mismatch between the observed and 

simulated steady-state potentiometric surfaces are in the north

eastern corner of the basin in Rio Arriba County and in Layer 1 

near the outcrop area in the Zuni Uplift. Numerous attempts 

were made to improve the match in Rio Arriba County by changing 

constant head boundaries and transmissivities in the northern 

part of the model. These all resulted in a worsening of the 

fit in the principal area of interest near the Pueblo. Due to 

the limited hydrogeologic data in this area, we felt that further 

efforts to refine the model there were not justified given the 

closeness of the water-level matches nearer to the Pueblo. 

As for the poor match between computed and observed water 

levels in Layer 1 near the Zuni Uplift, relatively little data 

are available for providing quidelines to improve the fit. 

Inasmuch as this mismatch in Layer 1 has little affect on heads 

and drawdowns in the Westwater Canyon Formation, extensive 

efforts to eliminate it were not justified. 

The mass balance for the steady-state simulation is given 

in Table 5 in terms of the various recharge and discharge areas 

for each layer and for flow between layers. A number of signifi

cant features of the hydrologic system are revealed in the mass 
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Table 5. 

Layer 4 
(Dakota/ 
Jackpile) 

Layer 3 
(Westwater) 

Layer 2 
(Bluff) 

Layer 1 
(Entrada/ 
Todilto) 

Layer 4 
(Dakota/ 
Jack:e_il_~) 

Layer 3 
(Westwater) 

Layer 2 
(Bluff) 

Layer 1 
(Entrada/ 
Todilto) 

Mass balance and distribution of flow in 
in steady-state simulation 

Recharge (cfs) 

Outcrops Mt. Taylor/ Other 
San Mateo Layers 

0.52 2.39 

1.01 0.06 

0.34 

* 0.07 0.04 

Total Recharge 

Discharge (cfs) 

Rio Jose, 
seeps, 
springs in 
Pueblo 

0 . 39 

0. 39 

0.35 

0.06 

Fault Zone Other 
Layers 

2.47 0.06 

0.36 0.30 

0.04 

Total Discharge 

Mass balance error 0 .2% 

* vertical flow from Paleozoic units 
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each layer 

Total 
Recharge 

2.91 

l. 07 

0.34 

0.11 

4.43 

Total 
Discharge 

2.92 

l. 05 

0.35 

0.10 

4.42 




